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ABSTRACT
In this study an attempt is made to investigate the levels and 
differentials of infant and childhood mortality rates in Bangladesh 
using the Brass method. Data employed in this study were those collected 
by the Bangladesh Fertility Survey, 1975. Infant mortality rates 
estimated in this study were found to vary within the range of 152 to 158 
per 1000 live births in a year during the period 1969-1973. The childhood 
mortality rates during the corresponding years were found to vary around 
19 per 1000 children. (The findings indicate a worsening mortality 
situation in Bangladesh in recent years, that is, during 1969-1973).
Infant and childhood mortality rates were found to vary by sex, 
socio-economic status and residential background of the respondents.
Female children had better chances of survival than male children in both 
urban and rural areas. This finding is a departure from the earlier 
findings obtained in Bangladesh, particularly in the 1960's. Infant 
and childhood mortality rates were found to be lower among parents 
characterized by higher education and income than those of the parents 
having lower education and income. These rates were also found to be 
lower among husbands engaged in white collar occupations than those who 
are in agricultural and other occupation groups. Infant and childhood 
mortality rates were found to be generally lower in urban areas than in 
rural areas.
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CHAPTER I
INTRODUCTION
This thesis will deal with infant and childhood mortality in 
Bangladesh. The purpose of this chapter is to introduce the study area, 
the people, and the topic.
1.1 THE STUDY AREA AND PEOPLE
Bangladesh is situated between 20°30' and 26°45' North Latitudes 
and 88°00' and 92°56' East Longitudes. The country is bounded by the 
Bay of Bengal on the south, and India on the east, north and west except 
for a short border with Burma in the south-east. The total area of the 
country is 55,598 square miles. Eighty five per cent of the total land 
is in the low alluvial plain formed by the three mighty rivers, Meghna, 
Padma, Jumuna and their innumerable tributaries that pass over the country 
to reach the Bay of Bengal. There are, however, some hilly regions in 
the north-west and south-east, and high lands in the north and north-western 
parts of the country. The country has a sub-tropical climate with three 
seasons: monsoon, cool-dry and hot-dry. Mean annual temperatures vary 
between 57°F and 80°F. The annual rainfall varies from 50 inches in the 
west to 100 inches in the south-east and 200 inches in the hilly regions 
of the north. The heavy rainfall is concentrated during the monsoon 
season extending from June through September, and as a result, a larger 
part of the low-lying land remains under water during the monsoon season. 
Other low-lying areas that usually do not go under water are also subject 
to frequent floods. Cyclones including tidal surges have also devastated 
the country a number of times. Floods and cyclones, on numerous 
occasions, have caused suffering for millions of people resulting in heavy 
loss of life and property (PCFP Division, 1978, p3; Bangladesh Bureau of 
Statistics, 1975, p3; Johnson, 1975).
Bangladesh is a newly independent country. With the partition 
of British India in 1947, Bangladesh (then East Pakistan) joined former
2West Pakistan to form the Islamic Republic of Pakistan. "During 24 
years of union two wings of Pakistan separated by 1500 miles enjoyed an 
uneasy partnership marked by intermittent regional, economic, political 
and cultural conflict...in March, 1971 tension escalated into a civil 
war" in East Pakistan (Curlin, et al, 1976, p88). In no time, the civil 
war turned into a bloody war of liberation against the colonial rulers of 
West Pakistan. After tremendous sacrifices in life and property, 
Bangladesh achieved its independence on the 16th December, 1971.
The people in general belong to one ethnic origin, however there 
are some tribal populations in the hilly regions of the country. Thus 
only 1.2 per cent of the population are ehtnically different. Bangali 
is the mother tongue for 98.9 per cent of the population (Bangladesh 
Bureau of Statistics, 1977, p22). Food habits of the people are uniform, 
while rice is the staple food (Rosenberg, 1973, p36). The country is 
culturally homogenous except for the differences brought in by religions. 
More than 85 per cent of the population are Muslims. Among other 
religious groups, Hindus form the majority (13 per cent); Christians and 
Buddhists are less than 2 per cent (Bangladesh Bureau of Statistics, 1977, 
p23) .
Bangladesh is the eighth most populous country of the world and 
the third largest state in South Asia. It is also the most densely 
settled developing country of the world (Bangladesh Bureau of Statistics, 
1977, p9; Mosley and Hossain, 1973, p8). According to the census 
conducted in 1974, the enumerated population was 74.1 million. Average 
population density per square mile was about 1300 (Bangladesh Bureau of 
Statistics, 1977, p68). Bangladesh has been experiencing rapid 
population growth since the last decade. The rapid population growth 
is considered the number one problem for the socio-economic development 
of the country. The population has a youthful age structure with 47 per 
cent below 15 years of age, and only about three per cent above 64 years 
of age (Bangladesh Bureau of Statistics, 1977, pl3; Mosley and Hossain, 
1973, plO).
Bangladesh is primarily an agricultural country, and has some 
of the most fertile land in the world (PCFP Division, 1978, p5).
Because of its geographical location on the combined delta of the three
3great rivers and the tropical climate, crops can be grown throughout 
the year. The principal crops are rice, jute, sugar cane, tea, tobacco, 
oil seeds and potatoes (PCFP Division, 1978, p5). Agriculture contributes 
about two-thirds of the gross national product (Chen and Chaudhury, 1975,
p201).
Although Bangladesh is an agricultural country, there are also 
some large scale industries based on local raw materials. The major 
industrial activities include jute manufacturing, paper and newsprint, 
sugar, cement, chemical fertilizers and textile industries. There are 
also several newly discovered gas fields (PCFP Division, 1978, p5).
"Despite the predominance of agriculture and a presumption that 
there are classic comparative advantages to food production in Bangladesh" 
(Chen & Chaudhury, 1975, p201), the country has always had a shortage of 
food. Even, "in the best of times, the food supply has been barely 
adequate for the needs of the population." (Rosenberg, 1973, p31). The 
country has always imported a significatn portion of its food grains. 
Moreover, domestic production was disturbed during recent years because 
of war, cyclone, monsoon failures and floods. As a result, the per 
capita net availability of food to consumers has declined in recent years 
as compared to that in 1960-1965. This decline has occurred even with 
significant increases in the import of food grain during recent years 
(Chen and Chaudhury, 1975, p207).
The education level of the population is low, and lower among 
females than males. Only 24.3 per cent of the population aged five years 
and over were enumerated as literate in the last census. Female literacy 
was 14.8 per cent, while male literacy was 32.9 per cent (Bangladesh 
Bureau of Statistics, 1977, p27). Low levels of literacy are associated 
with low levels of income in the population. The per capita income of 
an average family is Taka 475 according to an estimate obtained in 1975 
(Bangladesh Bureau of Statistics, 1975, p263).
The size of an average household is 5.6 persons. About 60 per 
cent of the households consist of husband, wife and the children. The
number of extended families is decreasing (Shahidullah, 1979, pl9). 
Bangladesh is a patrilineal society, where women are subordinate to men,
4and wives are not encouraged to participate in wage-earning activities.
One indication of this is that only 20 per cent of the total population 
was found to be in the civilian labour force (active) in the last census 
(Bangladesh Bureau of Statistics, 1977, p34).
1.2 MORTALITY SITUATION
It appears from the available information that mortality in the 
region forming the present Bangladesh has undergone two distinct phases 
of change since the 1920's. The first phase was a period of declining 
mortality that began in the mid and late 1920's (Robinson, 1967, pl4) and 
continued until 1970 with a temporary halt and possibly even a reverse 
during the 1940's because of the famine in 1943 and the effects of the 
partition of the former British India in 1947. It was estimated that the 
crude death rate in 1950 was 30 or more per 1000 population (Robinson,
1967, p28). The declining trend of the crude death rate began to assert 
itself again after 1951-1952 and it reached about 20 in 1962 and 19 in 
1963 (Robinson, 1967, p29). The available evidence suggests that it 
fell even further during 1963-1969 (Khan, 1973, pl91; Stoeckel, 1973,
p21) .
The downward trend of the death rate was not only arrested but 
even reversed during the second phase starting in 1970. A devastating 
cyclone in November, 1970 and the liberation war that started in March,
1971 had serious effects on mortality in Bangladesh. Civilian deaths, 
as a result of war alone, were officially claimed to be three million.
Some other observers, however, put this figure at around one million 
(Greenough III and Cash, 1973, p242; Khan, 1973, pl93). Following the 
liberation on 16th December 1971, Bangladesh was threatened with a major 
famine as a result of her fragile economic base, disrupted transport and 
communication system, and disturbed marketing and imports of food grain. 
(All being the direct consequences of the war) (Curlin, et al, 1976, p88). 
All of these factors led to a rise in mortality, particularly among the 
very young and the very old. Mortality rates at the national level during 
the war and subsequent years are not reliably known. But evidence derived
5from a relatively small population of 120,000 persons in Matlab Thana ^  
(Ruzicka and Chowdhury, 1978a, p2), a riverine rural area of Bangladesh, 
has clearly indicated an abrupt rise in mortality during the war year. 
Studying the impact of war on the deaths and the births in this population, 
Curlin, et al, (1976, p91), reported, for example, "...in the war year, 
the death rate climbed sharply to 21.00 per 1000, 37 per cent higher than 
the five-year average" in 1966-1971. "By 1972, a significant recovery 
was noted (16.2 per 1000) although the rate remained above normal levels.
Full recovery was observed in 1973-1974, two years after the conflict".
The United Nations estimates show that the crude death rate rose from 16 
per 1000 population during normal years to 21 per 1000 population during 
the war. This presents an increase of 31 per cent in death rates from 
normal levels (Greenough III and Cash, 1973, p242).
Subsequent to the return to what may be considered a normal level 
of mortality, Bangladesh experienced another disaster caused by monsoon 
flooding in 1974. The flood destroyed more than 50 per cent of the food 
grain production. "Crop failure led to unemployment, hoarding and 
escalating of rice prices which eroded the purchasing power of the poor"
(Chen and Chowdhury, 1977, p410). As a consequence, famine broke out 
throughout the country in late 1974. The death rate rose sharply again. 
Investigating the effect of famine on the Matlab population, Chen and 
Chowdhury (1977, p411) showed that the crude death rate in this population 
rose from 14.6 per 1000 in 1973-1974 to 20.0 per 1000 in 1974-1975.
Subsequent "...recovery, although detectable, remained incomplete in 
1975-1976" (Chen and Chowdhury, 1977, p411).
There is no doubt that considerable decline in mortality has 
occurred during this century. For example, the infant mortality rate in 
undivided India was 222 per 1000 live births in 1901-1910, 211 in 1911-1920, 
176 in 1921-1930 and 168 in 1931-1940 (Robinson, 1967, p24). Cockburn 
(1959, p298) showed that the rate fell further to 161 just prior to the 
partition in 1947. Nevertheless, the prevailing normal rates of mortality 
and morbidity are still very high in this population. In addition, man-made 
disasters and natural calamities have always aggravated the situation.
^ t h a n a  is a fifth tier administrative unit. According to the last 
census (1974), there are 422 thanas in the country.
6Statistics indicating causes of death have never been known for 
the national population. The reason is that there have been no reliable 
systems for reporting the incidence of disease or recording deaths and 
causes of death (McCormack and Curlin, 1973, p67). As a result, studies 
investigating the relative contribution of different diseases to mortality 
in the population have always been based on limited and often poor quality 
data. Yet these studies provide useful indications of the mortality and 
morbidity situation within the population.
Plague, cholera and small-pox, once epidemic diseases and major 
killers, have been brought under control to a large extent (Robinson, 1967, 
p40). However, complete elimination of these diseases has not yet been 
possible. Cholera still continues to be present. Malaria once again 
became a major public health problem after its recurrence in several areas 
of Bangladesh (WHO, 1978, p86). Other infectious diseases such as 
dysentery, tuberculosis and parasitic infestations are endemic almost 
throughout the country (McCormack and Curlin, 1973). Children are at 
the greatest risk from infectious diseases. The traditional childhood 
diseases such as whooping cough (this applies more to weaned children), 
measles, and diptheria prove often fatal when the child is poorly nourished 
to begin with (McCormack and Curlin, 1973, p74; Stoeckel, 1970, p236).
Living conditions for the majority of the population are at present 
low and often at the bare subsistence level. A significant portion of 
the population suffers from malnutrition. Hirschhorn and Chen (1973, p3) 
pointed out in their discussion of the prospects for health in Bangladesh: 
"Partly because of the food shortage, malnutrition of the varying degrees 
afflicts a significant portion of the population". Thus the poor health 
of the majority of the population is related to the limited economic 
resources, lack of knowledge of proper hygiene, and to some extent to 
cultural traditions. Large scale illiteracy further aggravates the 
situation.
Of the many causes of illness and death among children in Bangladesh, 
malnutrition and improper care are recognized to be most important. Most 
children in Bangladesh are delivered at home in an unsanitary environment, 
by an untrained and ignorant village midwife. Home deliveries are the norm,
7because of either lack of hospital facilities or economic resources, but 
also such practices are rooted in cultural tradition. It was observed 
during one year of the field trial of cholera vaccine in rural Bangladesh 
that about 10 per cent of deaths of children under one year of age were 
due to neonatal tetanus, presumably related to unsanitary care of the 
umbilical cord after birth (McCormack and Curlin, 1973, p74).
The crucial factor in the development of malnutrition in a child 
is the length of time it is breastfed and the circumstances of its weaning. 
Prolonged lactation, as in other developing countries, is also universal 
in Bangladesh. It is sometimes claimed that more than 50 per cent of 
the children are breastfed longer than two years (Rosenberg, 1973, p44), 
though the Bangladesh (BFS) Fertility Survey report gives a mean of 17.1 
months for the most recent closed interval (PCF Division, 1978, p85) • 
Breast-feeding is considered essential for at least the first six months 
of life, after which breast milk can no longer provide an adequate food 
supply (Harrington, 1974, p6). Supplementary foods, in most cases, are 
either not given or consist of an adult diet to which a child cannot 
easily adjust. As a result, during the weaning period, a child faces a 
great risk of becoming seriously malnourished and is subjected to increased 
risks of severe illness. During this period most children in Bangladesh 
suffer from diarrhoeal diseases. For example, "it was conservatively 
estimated that over 250,000 people, mostly children, die each year from 
dehydration and other complications associated with diarrhoeal illness" 
(Guerrant and Cash, 1973, p93).
Another reason for the inadequate development of health services 
and the prevalence of high mortality and morbidity in Bangladesh was the 
low priority that health programmes received in the past. Hirschhorn 
and Chen (1973, p4) estimated that two per cent of the national budget 
was spent on health during the five-year period 1965-1970. This means 
that the per capita annual expenditure on health during this period was 
only $0.40.
Medical facilities are limited. A previous estimate showed 
that the ratio of doctors to population was 1:10,000 during the period 
1965-1970. Hospital beds available to the population were also approximately
8in the same ratio during the same period. The situation further 
deteriorated during the post-liberation period. A post-war estimate 
obtained by an American relief worker from the Bangladesh Health Ministry 
in late April 1972 suggests that approximately one-third fewer doctors and 
nurses were available than before the war. (Northrup, 1973, p95).
In addition, it will be shown in Chapter III that these facilities were 
also not evenly distributed among the population.
1.3 FACTORS AFFECTING MORTALITY
It is believed by some researchers that mortality decline is 
related to socio-economic development of a population. Such a conclusive 
statement was derived mostly from the analysis of the mortality experiences 
of the European populations since the eighteenth century (McKeown, et al,
1972; McKeown and Record, 1962; McKeown and Brown, 1955). The validity 
of this relationship has been seriously questioned in view of the recent 
decline in mortality in the developing nations. Mortality declines in 
some developing countries of Asia, Africa and Latin America have been 
achieved even without major shifts in the socio-economic conditions, and 
this was attributed to the introduction of relatively cheap medical 
technology (Arriaga, 1970, p4; Stolnitz, 1956; 1955). Stolnitz (1955,
p33) claims that such a process of martality decline was also operative 
in the West during the nineteenth century. Many investigators placed the 
responsibility for mortality decline in different parts of the world to 
both medical and socio-economic factors without differentiating levels of 
degrees of their importance (U.N., 1953, p60). It appears that both 
medical and socio-economic factors may be associated with the mortality 
decline and change in this study population. For example, control of 
epidemic and endemic diseases like small-pox, malaria, plague, and cholera 
to a large extent, has been possible because of the medical technology and 
the development of public health programmes (Benjamin, 1965; Bourgeois-Pichat 
and Pan, 1956). On the other hand, medical intervention has not yet been 
able to either prevent or cure diseases such as diarrhoeal diseases which 
are promoted by poverty, ignorance and unsanitary living conditions 
(Preston, 1976, p44). In the present conditions of Bangladesh, therefore, 
the mortality and morbidity of the population are likely to be associated
9more closely with the standard of living and hence their future trends 
depend both directly and indirectly on socio-economic improvement.
The present research is an attempt to investigate the influence of socio­
economic conditions on mortality and to understand the prospect for 
further reduction of mortality and morbidity within the population.
1.4 OBJECTIVES AND ORGANIZATION OF THE STUDY
Major objectives of the study are: (i) to determine the levels
of infant and childhood mortality and (ii) to investigate its differentials 
between (a) urban and rural areas; (b) sexes and (c) between different 
socio-economic subgroups of the population. It is hoped that this study 
will contribute towards a greater understanding of the factors associated 
with infant and childhood mortality in Bangladesh. The study is organized 
into four Chapters as follows :
Chapter II Levels of Infant and Childhood Mortality;
Chapter III
Chapter IV 
Chapter V
1.5 DATA FOR THE STUDY
Urban-Rural and Sex Differentials in Infant 
and Childhood Mortality;
Socio-Economic Differentials in Infant and 
Childhood Mortality; and
Summary and Conclusions.
The study will be based on the data collected in the Bangladesh 
Fertility Survey (BFS) in 1975. The survey was a joint project of the 
Population Control and Family Planning Division, Ministry of Health and 
Family Planning, Government of Bangladesh, and the World Fertility Survey, 
London. The methodology of data collection and the sample design for 
the survey have been described in detail in the National Report of the 
Survey (PCFP Division, 1978). Therefore, only a brief description of the 
sample design is given below.
A sample of households representing the national population was 
drawn following a multi-stage probability sampling design. Eligible 
respondents for the survey were all ever married women below 50 years of 
age. The population was divided into two strata, urban and rural. A 
sample was drawn independently in each stratum in three stages. Primary 
and secondary sampling units were drawn with probability proportional to 
size, size being measured in terms of households; in the third stage,
10
households (ultimate sampling units) were selected by following systematic 
random sampling techniques. Both urban and rural samples were self 
weighting, while the national sample was not. The ratio of the urban 
households (sample population) to rural households according to the 
sampling frame was 1:10.8. But the sample of 6400 households was 
allocated to the urban and the rural strata in the ratio 1:3. For obtain­
ing national estimates, therefore, appropriate weights had to be used.
The urban and the rural overall response rates were respectively 97.38 
per cent and 98.07 per cent. The number of respondents successfully 
interviewed was 5H2-4-in the rural sample and 1489 in the urban sample.
Thus the total number of respondents for the national sample was 6513.
The national estimates for any characteristics presented in this investigation 
have been derived by assigning appropriate weights to the urban and the 
rural samples.
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CHAPTER II
LEVELS OF INFANT AND CHILDHOOD MORTALITY 
2.1 INTRODUCTION
Complete recording of births, deaths and other vital events under 
a built-in or representative sample vital registration system covering 
the whole national population, is still non-existent in Bangladesh.
As a result, any estimate of the level of occurrence of any vital events 
in general has to be based upon indirect approaches relating to a relatively 
small and not necessarily representative sample or subpopulations (Census 
Commission, 1977; Kabir, 1977; Stoeckel and Chowdhury, 1972; Stoeckel, 
1970; Robinson, 1967). Numerous indirect approaches are now available 
to estimate infant and childhood mortality in situations where their 
direct computation is not possible. One such method is employed here 
and utilizes the data on children ever born (CEB) and children still living 
(CSL) classified by age of mother. The method has found wide use in 
the derivation of infant and childhood mortality estimates for national 
populations and their subgroups, particularly in the developing countries 
relying heavily on indirect methods of estimation (Hull and Sunaryo, 1978; 
Adegbola, 1977; Kabir, 1977; Census Commission, 1977). The method enjoys 
certain advantages in the following areas :
(i) the data required for the application of the method can 
easily be obtained in a census or survey;
(ii) the data are less subject to recall error than data which 
requires respondent to give dates or ages;
(iii) the method provides scope for detailed study of mortality 
changes and differentials over a wide range of population 
subgroups.
2.2 METHOD
The method originally developed by William Brass has been described 
in a number of places (Brass, 1975; Brass and Coale, 1968) and needs no
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further elaboration here. By this method, statistics on the proportion 
dead among children ever born, D_^ (where i = 1 signifies the mother's age 
group 15-19, i = 2 the mother's age group 20-24 and so on), are converted 
into estimates of life table probabilities of dying between birth and 
exact age x, q(x), where (i,x) = (1,1), (2,2), (3,3), (4,5), (5,10), (6,15), 
(7,20). The conditions that would make these estimates accurate are :
(i) age specific fertility and childhood mortality rates have 
remained approximately constant for the required age range 
and time period;
(ii) the underlying fertility schedule conforms to the model 
distribution;
(iii) the underlying age pattern of infant and childhood mortality 
is the same as that of the standard life tables;
(iv) there is no association between age of mother and infant 
and child mortality;
(v) the mortality of the children of the dead mothers is the 
same as that of the surviving mothers;
(vi) age data of the women surveyed are accurate; 
and finally
(vii) the omission of dead and living children is in the same 
degree.
Under such ideal conditions, it was shown that D_^ very closely 
approximated its corresponding q(x) estimate. The degree of closeness 
was found to depend on fertility conditions and, in particular, on the 
age at onset of childbearing. "In general, the earlier that age is in a 
population, the older are the children ever born to the women in each age 
group. The older the children, the longer their exposure to the force 
of mortality..." (Sullivan, 1972, p81). Therefore, , proportion dead 
among children ever born to women in each age group, would tend to be 
higher when childbearing starts at an earlier age than when it starts at 
a later age. Brass (1975) then developed a set of multiplying factors 
which convert D_^ into q(x) in accordance with whether women start child­
bearing late or early in the population in question.
The indices of the late or early start of childbearing are the 
four fertility parameters: (a) P^/P^ (where P^ denotes the average
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parity of the women in the ith age group); (b) P2//P3; ™ (mean age
of fertility schedule); and (d) m (median age of childbearing).
Selection of the appropriate multiplying factor thus can depend on any 
of these four parameters. When more than one value of the parameters 
is available for an observed population, multipliers selected by reference 
to any of these should be ideally the same. But in practice, such a 
situation is rare due to (i) changing fertility, or (ii) the possible 
disagreement of the actual fertility schedule with the model, or (iii) random 
variances, or (iv) differential age misreporting depending on parity (e.g. 
true age of a childless woman may be understated while that of a woman with 
large families may be overstated).
P-^ /P^  or P^/P^ measures the shape of the fertility curve at the 
beginning of the reproductive life and therefore is more relevant for 
selection of the multiplying factors for the younger ages. On the other 
hand, median or mean ages, m or m respectively indicate the shape of the 
fertility curve and are more relevant for the older age groups.
2.3 AGE DISTRIBUTION OF RESPONDENTS
Proportions dead among children ever born to the respondents of 
the survey will be used to derive infant and childhood mortality rates in 
this investigation. Reliability of the estimates would therefore partly 
depend on the accuracy of their reported ages (Brass and Coale, 1968, pll9). 
No attempt here is made to evaluate the accuracy of reported ages.
However, it appears that ages of the respondents reported in the Bangladesh 
Fertility Survey would be relatively accurate because indirect procedures 
and objective tests were applied to determine their ages. The five-year
age distribution of the respondents for the total sample is shown in 
Table 2.1. The observed age distribution of the respondents agrees with 
those obtained in other studies.
14
Table 2.1
Age Distribution of Respondents
Age Group Unweighted Numbers
t-
Weighted Percentage
10-14 185 3.0
15-19 1158 18.1
20-24 1360 20.5
25-29 1154 17.6
30-34 802 12.1
35-39 692 10.7
40-44 622 9.6
45-49 540 8.5
Total 6513 100.ia
Note: (a) Percentages do not add to 100 due to rounding
error.
(b) Weight (W): Rural sample = 3.566, Urban sample 
= 1.000.
Source: Bangladesh Fertility Survey, 1975.
2.4 DATA ON CHILDREN EVER BORN AND STILL LIVING 
2.4.1 Source
The Brass procedure is often said to be a robust demographic 
technique, meaning that it operates well for both high and low infant 
and child mortality. Nonetheless, the reliability of the estimates 
obtained by this method depends to a large extent on the accuracy of the 
data on children ever born and still living. Although data on children 
ever born and still living are free from time reference errors, they 
are subject to memory lapses on the part of the mothers. Experiences
15
have shown that respondents often understate the numbers of children 
ever born and still living in response to retrospective questions.
Research has, on the other hand, proved that detailed pregnancy histories 
rather than a single retrospective question produces comparatively more 
reliable data on the numbers of children ever born and still living 
(Mukherjee, 1975, pl41). In this study, the necessary input data of 
children ever born and still living for construction of infant and 
childhood mortality estimates are derived from the respondent's 
pregnancy history and are therefore expected to be of better quality.
In addition, pregnancy history data in the Bangladesh Fertility Survey 
were collected by an elaborate approach to obtain as reliable and complete 
information as possible. The pregnancy history recording form used in 
the survey has been reproduced in Appendix 2(i). The approach consisted 
mainly of the following.
(i) A set of introductory questions was asked to introduce
the topic and determine the eligibility of each respondent 
for the pregnancy history questions.
(ii) Each pregnancy reported was recorded in a single table 
sequentially and an objective test was applied to all 
reported pregnancies to determine whether a live birth has 
occurred, and whether the child born alive was still living. 
Questions were also asked to determine the sex of the reported 
live births.
(iii) A respondent's reproductive life span since marriage up to
the time of the interview was divided into segments bounded, 
as appropriate, by marriage and the first live birth, two 
successive live births, or the open birth interval. Events 
occurring within each segment of a respondent's reproductive 
life were investigated by detailed probing. This segmental 
approach to collect pregnancy history was designed to minimize 
memory lapse of the respondents in reporting the past events 
that occurred in their reproductive life.
The pregnancy history, it should be noted, contains dates of births 
sll ever born children and also ages at death in cases where children 
have been reported dead. Thus the pregnancy history data may be used to
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derive retrospective estimates of infant and childhood mortality 
rates by using both direct and indirect procedures. However, in this 
investigation as mentioned earlier, only the Brass technique would be 
employed to derive these estimates by indirect procedures using the 
data on total numbers of children ever born and still living from the 
pregnancy history records.
2.4.2 Mean Number of Children Ever Born
National estimates of the mean number of children ever born to 
ever married women (respondents in the BFS) by current ages are shown 
in Table 2.2. The table also contains the estimates derived in the 
Bangladesh Retrospective Survey of Fertility and Mortality (BRSFM) of 1974 
(Census Commission, 1977, p69). BFS estimates of the mean number of 
children rise at an accelerating rate up to age 30 and then at a decreasing 
rate reaching a maximum of 7.1 in the age group 40-44 years. In view of 
the symmetrical nature of the fertility schedule and its estimated mean 
age at 28.7 years (Census Commission, 1977, p74) in Bangladesh, such a 
pattern of mean number of children by age of ever married women conforms 
to our expectations. However, the estimated mean number of children born 
to ever married women in the age group 45-49 is lower than that of the 
women in the preceding age group 40-44. This indicates that the older 
women were more likely to understate the number of children they have ever 
borne than their counterparts in the younger age groups. Comparatively 
more omissions of children by the older women may be partly responsible 
for the observed slower rate of increase in the mean number of children 
to women after age 30. Another reason for this phenomenon is reduced 
fecundibility and the onset of secondary sterility among older women.
The estimated mean number of children in BFS, 1975 is uniformly 
higher than that of BRSFM, 1974, for all age groups. The timing of the 
two surveys, however, should be taken into consideration when comparing 
their results. The field work of Bangladesh Retrospective Survey of 
Fertility and Mortality was carried out during April and first week of 
May 1974 (Census Commission, 1977, pl4), while that of the Bangladesh 
Fertility Survey was completed between December 1975 and March 1976 (PCFP 
Division, 1978, p36). It is not likely that fertility increased in 
Bangladesh during the time gap of the two surveys. On the contrary, there
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is firm evidence that in late 1974 and early 1975, in at least some parts 
of Bangladesh, fertility was lower than usual (Chen and Chowdhury, 1977, 
p410). Differences between the estimates of the two surveys are therefore 
entirely due to better coverage of live births in the Bangladesh Fertility 
Survey.
Table 2.2
Mean Number of Children Ever Born by Current Age for 
Ever Married Women (BFS and BRSFM) for the Total Sample
Age Group Mean Number
BFS, 1975a BRSFM, 1974
15-19 0.7 0.6
20-24 2.3 1.9
25-29 4.1 3.5
30-34 5.6 4.9
35-39 6.5 5.9
40-44 7.1 6.2
45-49 6.8 6.1
Source: (a) Bangladesh Fertility Survey, 1975 and
(b) Bangladesh Retrospective Survey of Fertility and 
Mortality, 1974.
2.4.3 Sex Ratio
Some authors have suggested that under or over-reporting of births 
may be sex selective; in particular, it is often suggested that sons may 
be better remembered than daughters (Sirageldin, et al, 1975, p213).
This type of error has been frequently present in censuses or surveys 
in Bangladesh. Socio-economic and cultural patterns placing lower 
value on females than males has often been blamed for the under-reporting 
of female births (Rukanuddin, 1967, pl59). Better coverage of female 
births with improved techniques has reduced this type of error in the 
Bangladesh Fertility Survey to a considerable extent. The actual sex
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ratio of births in Bangladesh is expected to lie somewhere between 102 
and 107 (Rukanuddin, 1967a, pl58). Sex ratios of the children ever 
born reported by women in different age groups fall within this expected 
actual range (Table 2.3). Hence there is little evidence of sex 
selective under-reporting of children ever born to women in different 
age groups.
Table 2.3
Sex
Ages
Ratios of the Children 
of Ever Married Women
Ever Born by Current
Age Group Mean Number of Children Sex Ratio (M/F)100
Male (M) Female (F)
15-19 0.36 0.37 97
20-24 1.17 1.11 105
25-29 2.11 1.98 107
30-34 2.87 2.74 105
35-39 3.38 3.15 107
40-44 3.62 3.47 104
45-49 3.48 3.28 106
Source: Bangladesh Fertility Survey, 1975.
2.5 STATISTICS ON PROPORTIONS DEAD AMONG CHILDREN EVER BORN, D
Table 2.4 shows the distribution of numbers of children ever born 
and still living by age group of respondents for rural and urban samples. 
Statistics on proportions dead among children ever born, D_^ , for the 
total sample are also shown in the table. These statistics have been 
computed by using appropriate weights for rural and urban samples. The 
procedure for this computation is as follows. (Cochran, 1963, pl69).
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(CSL. X W ) iu u (CSL. X lR W ) R (CEB. X W ) iu u (CEB. X W iR R) ;
Where,
CSL
CSL
CEB
CEB
W
iu
iR
iu
iR
R
Wu
S.l
Number of Children Still Living to Respondents 
in the ith age group for the urban sample,
Number of Children Still Living to Respondents 
in the ith age group for the rural sample,
Number of Children Ever Born to Respondents 
in the ith age group for the urban sample,
Number of Children Ever Born to Respondents 
in the ith age group for the rural sample,
Weight for the rural sample (3.566),
Weight for the urban sample (1.000),
Proportion Still Living among Children Ever Born 
to Respondents in the ith age group for the total sample,
D. = 1-S..l l
It can be seen from the table that D_^  increases regularly from 
the second lowest to the highest age group. This trend is expected in 
view of the earlier discussion about the Brass procedure.
Table 2.4
Children Ever Born (CEB) and Still Living (CSL) by Age 
Group of Respondents for Rural and Urban Samples and 
Statistics, for the Total Sample
1 Age Group Rural Sample Urban Sample Total Sample 
D.lNo.CEB No.CSL No.CEB No.CSL
1 15-19 661 509 213 163 .230
2 20-24 2325 1856 768 636 .199
3 25-29 3617 2788 1040 853 .226
4 30-34 3403 2592 1068 878 .233
5 35-39 3502 2622 1001 792 .248
6 40-44 3470 2512 900 680 .274
7 45-49 2898 2014 759 584 .300
Total 19876 14893 5749 4586
Source: Bangladesh Fertility Survey, 1975.
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Contrary to expectations D is unusually high, being higher even than 
. The unusually high value of may be due to its large sampling 
variability because of the relatively small number of births (874) or 
some other source of error, such as age misreporting, affecting this 
statistic.
2.6 ESTIMATES OF CHILDHOOD MORTALITY
It has been mentioned that the parameters of the fertility pattern,
P^/P^ or P^/P^' ma^ used for selecting the multiplying factors for the
younger age groups, while m or m may be used for the older age groups.
Originally, P^/P^ was usec* to select the multiplying factors for the
first age groups. However, "subsequent work by Coale and Demeny suggests
that P^/P^ m^9tt be more satisfactory parameter since P^ is sensitive
both to age reporting errors at the start of childbearing age and to
sampling fluctuations due to relatively small number of births" (Brass,
1975, p54). On the other hand, Brass (1975, p54) recommends the use of
m (median age of childbearing) only when the mean (in) of the fertility
schedule is not available for an observed population. The paramenters,
P2/P2 an<3 m are therefore used to select the multiplying factors to obtain
the estimates q(x) from the statistic D. in Table 2.4. P /P„ is used for1 2 3
estimating q(l), q(2), q(3) and q(5), while m is used for q(10), q(15) and 
q(20). The calculated estimates, q(x) are shown in Table 2.5.
2.7 INDICATED LEVELS OF MORTALITY
The underlying age pattern of mortality in Bangladesh is assumed 
to conform to the "West Pattern" (Census Commission, 1977). The 
levels of child mortality as indicated by the estimates
/ = l-q(x) have therefore been determined in relation to the West Modelx
Life Tables (Coale and Demeny, 1966) and are shown in Table 2.6. All 
the estimates except q(l) (which suggests a low level of mortality) 
indicate mortality levels within the range 10.7 to 11.5. Within this 
narrow range of variability, indicated mortality levels cluster aroung 
11. Thus it appears that mortality in Bangladesh has remained almost 
unchanged and is close to level 11 of the Coale-Demeny West Model.
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Table 2.5
Estimates of Childhood Mortality by Brass Method
Age Group Proportions Multiplying Probability Exact Estimated
of Women Dead Factors Of Dying Ages Survival
between of Rates from
Birth and Children Birth to
* D.1 K.1
Exact Age x 
q  (x) X
Exact Age j 
Z . =l-q (,x)
X
1 15-19 .230 .907 .209 1 .791
2 20-24 .199 .970 .193 2 .807
3 25-29 .226 .954 .216 3 .784
4 30-34 .233 .967 .225 5 .775
5 35-39 .248 1.026 .254 10 .746
6 40-44 .274 1.004 .275 15 .725
7 45-49 .300 1.003 .301 20 .699
Note: (a) Parameters for finding multiplying factors: P^/P^ = *^58;
m = 28.7
(b) The value of m has been obtained from the Bangladesh 
Retrospective Survey of Fertility and Mortality, 1974 
(Census Commission, 1977, p74).
Source: Bangladesh Fertility Survey, 1975.
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Table 2.6
Indicated Levels of Mortality According to West Pattern
Exact Age 
of Children
Probability of Dying 
between Birth and Age x
q(x)
Proportions Surviving 
up to Age x
t = l-q(x)
X
, aLevels
1 .209 .791 8.16
2 .193 .807 11.35
3 .216 .784 11.10
5 .225 .775 11.50
10 .254 .746 11.20
15 .275 .725 10.90
20 .301 .699 10.70
Note: (a) Derived from the West Model Life Tables
(Coale and Demeny, 1966).
Source: Bangladesh Fertility Survey, 1975.
2.8 RELIABILITY OF ESTIMATES
Brass estimates for q(x) at a given age "express cohort mortality 
rather than mortality over the period of the survey" (Brass and Coale,
1968, pll5). Therefore, they represent the average mortality experience 
over different durations preceding the survey. For example, q(l) indicates 
the average mortality experience prevailing over the past 2 or 3 years, 
q(2) over the past 5 or 6 years, q(3) over the past 8 or 9 years preceding 
the survey, and so on (Brass and Coale, 1968, pll9).
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It appears from the evidence presented earlier that mortality 
experiences during the time indicated by the estimates in Table 2.6 
were changing. The estimates, however, do not reflect such a picture 
of mortality. Hence, they may not be used to study trend in mortality 
for the population in question (Feeney, 1976, pl2). This also suggests 
that all of the estimates, q(x) may not be taken as reliable indicators 
of mortality. One of the common sources of error in retrospective 
surveys is the under-reporting of births and deaths. This type of 
error may be reduced but cannot be completely eliminated even with improved 
techniques. Experience shows that the children living away from home 
are likely to be omitted and omission seems to be even greater for dead 
children. If more dead children are likely to go unreported than births 
and children living away from home, the proportions reported as dead, 
and consequently q(x), will be underestimated. This type of reporting 
error is likely to be more frequent among older women partly as a result 
of a greater degree of memory lapse. In addition, the estimates at the 
older ages indicate the average mortality experiences of the remote past, 
and are not of interest as indicators of recent mortality (Brass, 1975, 
p56; Brass and Coale, 1968, pll9). On the other hand, q(l) appears, 
as our earlier discussion shows, to be unreliable as an indicator of 
recent mortality. Experiences from other studies also suggest that this 
estimate is generally untrustworthy because of sampling fluctuations and 
reporting errors (Brass and Coale, 1968, pll9).
The estimates that have been generally found to be comparatively 
less affected by reporting and sampling errors are q(2), q(3) and q(5).
They are also of interest as indicators of mortality in the recent past.
The reliability of these estimates has been assessed in varying degrees. 
According to U.N. (1967, p35), "the estimates that appear to reflect the 
best chance of minimizing errors from various sources are those for the 
proportions dying before age two and age three". General experiences have 
also shown that q(2) is the most reliable of all the estimates (Brass 
and Coale, 1968). However, these three estimates in Table 2.6 indicate 
approximately the same level of mortality and the use of any one would 
yield nearly the same result.
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2.9 SULLIVAN/ TRUSSELL ESTIMATES OF CHILDHOOD MORTALITY
The Brass technique of estimating q(x) from D. was first 
modified by Sullivan (1972) and later by Trussell (1975). Both the 
modifications uphold the assumptions of constant mortality and fertility 
but have relaxed the conditions that (a) the underlying mortality follows 
the standard pattern, and (b) the underlying fertility schedule conforms 
to the polynomial model.
Both of these modifications have been described in detail by 
Sullivan (1972) and Trussell (1975). In short, the modifications 
are based on regression analysis of the relationship between D. and 
q(x) for selected groups of respondents and types of the onset of 
childbearing. From their analysis, both Sullivan and Trussell developed 
two sets of regression equations that provide the multipliers (K.) for 
the estimation of q(x) corresponding to each of the underlying mortality 
patterns as represented in the Coale-Demeny family of model life tables.
The key differences in each modification were (i) the specification 
of the form of the underlying fertility schedules, and (ii) the 
determination of the indices of the early or late initiation of childbearing. 
Trussell used both P^/P^ an<3 p2/p2 aS an^acators °f late or early fertility, 
while Sullivan used only P^/P^- Sullivan's analysis for the construction 
of his regression equations was limited to a few empirical fertility 
schedules. On the other hand, Trussell developed his regression equations 
from a large group of model fertility experiences.
Both the modifications provide estimates for q(2), q(3) and 
q(5). In addition, Trussell's modification gives an estimate also for
q(l). Estimates of childhood mortality derived from the Bangladesh
Fertility Survey data by using Sullivan/Trussell modifications for four 
variations of the underlying mortality pattern are shown in Appendix 2(ii).
The percentage deviations of the Sullivan/Trussell estimates of 
q(x) at a given age from the corresponding Brass estimate for different 
patterns of mortality are computed as:
Percentage deviation =
(Sullivan/Trussell estimate - Brass estimate)100
Brass estimate
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Table 2.7
Percentage Deviations of Sullivan/Trussell's Estimates 
from Brass Estimates
Method
North
Mortality
South
Model
East West
Sullivan 2.6 2.1
q (2)
-4.7 2.6
Trussell 10.9 -5.7 -1.0 -3.6
Sullivan -6.9 -4.6
q (3)
0.0 -0.1
Trussell -4.2 3.2 2.8 1.9
Sullivan -5.3 -0.1
q (5)
-0.4 2.2
Trussell 2.2 5 .8 4.4 4.4
Note: For different estimates by Sullivan and Trussell
Method and their computation, see Appendix 2(ii).
Source: Bangladesh Fertility Survey, 1975.
The results are shown in Table 2.7. Brass estimates of childhood 
mortality rates do not deviate either way from Sullivan/Trussell's 
estimates by more than 6 per cent in any case except when the underlying 
mortality is of the North Pattern. Even for the North Pattern of 
mortality, deviations are within the range of -6.9 to +2.2 per cent except 
for Trussell's estimate of q(2). Since the mortality pattern in 
Bangladesh is assumed to conform to the 'West Pattern', differences of 
Sullivan/Trussell estimates from Brass estimates can safely be regarded 
as negligible. Differences are also small between the estimates based 
on Sullivan and Trussell for q(x) at a given age except for q(2) when 
the underlying mortality is the North Pattern. Hence it can be concluded
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that, in the case of Bangladesh, the estimates of childhood mortality 
are neither affected by variations in the form of the underlying fertility 
schedule and the underlying mortality pattern nor by differences in the 
method of estimation.
2.10 REFERENCE TIME OF THE ESTIMATES
In the foregoing section, it was mentioned that estimates of 
q(x) indicate mortality experiences during a particular period before the 
survey. With changing mortality, these estimates are disqualified as 
indicators of the current mortality experience. However, they remain 
valid as estimates of the past conditions and become meaningful measures 
of infant and childhood mortality if the time to which they apply is known. 
Different attempts have been made to develop procedures to calculate the 
time associated with an estimate but until recently little progress has 
been made. Brass and Coale's approximation that q(2) refers to the 
mortality experiences 5 or 6 years before the date of enumeration was 
modified by Sullivan. He showed that when mortality is falling at an 
annual rate of 5 per cent per year, q(2) represents the mortality experiences 
at a point in time between 2 and 2.5 years prior to the census or survey 
date. Sullivan's method was complicated, as was the discussion of the 
problem by Brass. (Hull and Sunaryo, 1978, pll). Recently Trussell has 
developed an easier approach to calculate t * ^  , the time elapsed since 
the mortality conditions indicated by q(x) prevailed, using regression 
against the fertility parameters P^/P^ anc* ^ 2^ 3 ' These equations have 
been reproduced in Hull and Sunaryo (1978). The equations paroviding 
t*(2), t*(3) and t*(5) are:
t*(2) = 1.6077 + 5.7649 (P^/P^ " 0.3792 (P^P^
t* (3) = 1.3735 4- 3.4177 (P-j/P^ + 4.9146 (P /P )
t* (5) = 0.7635 - 1.8530 (P-j/P^ +12.8566
Calculating from these equations, the reference time t*(x) and
the corresponding approximate calendar year for each estimate are shown 
in Table 2.8. Approximate calendar year time was computed by reference 
to the survey period December 1975 to March 1976. The estimates q(2), 
q(3) and q(5) together indicate the mortality experiences over the period 
1969-1973.
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Table 2.8
Reference Time of the Estimates
Exact Age Estimates 
q (x)
Reference Time Prior 
to the Survey date t*(x)
Corresponding 
Calendar Year
2 .193 3.3 1972-1973
3 .216 5.1 1971-1972
5 .225 7.1 1969-1970
Source: Bangladesh Fertility Survey, 1975.
2.11 UNDERLYING MORTALITY PATTERN AND THE RESULTS OF THE ESTIMATES
The underlying mortality pattern in Bangladesh has been assumed to
conform to the West pattern, while Brass (1975, p30) developed his
procedure on the assumption that the underlying mortality of a population
follows his Standard pattern. This section therefore examines if differences
between the two patterns of the underlying mortality affects the results
of the estimates, q(2), q(3) and q(5). For this purpose, infant mortality
rates (q ) and life expectancies (e°) related with the estimates q(2), q(3) o o
and q(5) in Brass one-parameter model life tables are compared with their 
corresponding values related with the estimates in West model life tables 
in Table 2.9. The estimates indicate higher infant mortality rates (q^ ) 
and higher life expectancies (e°) according to the West pattern than 
according to the Brass Standard pattern of the underlying mortality.
Mortality is high in Bangladesh and observed differences in the results of 
the estimates, caused by variation in the underlying mortality pattern, may 
not affect the conclusions about the overall mortality situation in the 
Population.
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Table 2.9
Implied Infant Mortality Rates (q ) and Life
Expectancies (e°) according to Brass One-Parameter o
Model Life Tables and West Model Life Tables
Estimates 
q (x) qo
West3
oeo
_ bBrass
qo
oeo
q (2) .154 44.4 .140 40.6
q (3) .158 43.8 .137 40.9
q (5) .152 44.9 .127 42.5
Note: (a) Derived from Coale and Demeny (1966).
(b) Derived from Carrier and Hobcraft (1971).
Source; Bangladesh Fertility Survey, 1975.
However, the Brass life tables system (McDonald, 1979, p20) is not suitable 
for estimating infant mortality rates. On the other hand, Bangladesh 
mortality is characterized by relatively high infant mortality rates.
Infant deaths comprise about 40 per cent of total deaths in Bangladesh 
(Stoeckel and Chowdhury, 1972, pll3). It is therefore assumed that the 
estimates £ = l-q(x) would yield better results of infant mortality
according to the Coale-Demeny West model than according to the Brass's 
Standard pattern.
2.12 ESTIMATED INFANT AND CHILDHOOD MORTALITY
Assuming that the relationship of q(x) with q (probability ofo
dying between birth and exact age 1) and ^q^ (probability of dying between 
age 1 and 4) in the West model is exactly the same as that prevailing 
in the population of Bangladesh, we have estimated a new set of infant 
and childhood mortality rates prevailing during the approximately determined
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periods. These rates specified by years are given in Table 2.10. 
Table 2.10
Estimates of Infant and Childhood Mortality in Bangladesh
Calendar
Year
Probability of Dying
between Birth and
Exact Age 1 (q ) o
Probability of Dying 
between Ages 1 and 4
(4qi>
Child/Infant 
Mortality 
Ratio (4q1/qo)
1972-1973 .154 .076 .49
1971-1972 .158 .078 .49
1969-1970 .152 .075 .49
Source: Bangladesh Fertility Survey, 1975.
The estimated values of q do not show any discernible trend ofo
mortality during the estimating period 1969-1973. Absence of the expected 
trend, that is a rise in the mortality of Bangladesh during the war year 
1971-1972 and a fall in the subsequent year, may be caused by different 
sources of errors such as, under-reporting or sampling fluctuations, 
affecting the resulting estimations.
Since dead children are likely to be omitted more than births and
the children living away from home, "it is evident that the estimation of
childhood mortality by this procedure leads to err on the low side, if the
estimate is not accurate" (U.N., 1967, p35). Therefore it may be concluded
that the infant mortality rate (measured in terms of q ) around 1970-1973o
was not lower than 150 per 1000 live births a year in Bangladesh. 
Corresponding estimates show that each year approximately 19 children per 
1000 between ages 1 and 4 died during the same period, and that ratio of 
childhood mortality to infant mortality was around 0.50.
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2.13 COMPARISON WITH OTHER ESTIMATES
Estimates of infant and childhood mortality rates in Bangladesh 
have been documented by other evidence for different years in the past 
(Table 2.11). The method of calculation and reference populations for 
these estimates have been different, and thus any direct comparison of 
these estimates may be misleading. However, a careful analysis of the 
findings from different sources, keeping in view their individual 
limitations, may help to determine the reliability of the estimates 
obtained in this investigation and reflect the mortality trend prevailing 
in Bangladesh. Estimates of infant mortality obtained in this investigation 
are measures of risk or probability of infant death. This risk is defined
as the number of deaths occurring in a cohort of live- born children 
through their first year of life. Since the computation of this risk or 
probability is a difficult task, a modified rate called the infant mortality 
rate (IMR) has generally been adopted. IMR is computed by taking the 
number of infant deaths that occur during a given period of time, usually 
a calendar year, as the numerator and the number of live births during the 
same period in a given population as the denominator. "In the correct 
infant mortality rate, both the numerator and denominator refer to the same 
cohort but in the conventional infant mortality rate, they do not do so- 
the numerator includes deaths among the births of the preceding year and 
excludes some of the deaths in the following year among the births of the 
current year" (Chandrasekhar, 1972, p79). Both rates become equal in a 
population in which births and deaths each year have remained constant.
Even in absence of this condition, the two rates do not differ much in a 
population in which most infant deaths occur early in the first month of 
life or neo-natal period, and inclusions approximately balance the exclusions 
(Chandrasekhar, 1972, p79).
Infant mortality rates in Bangladesh have been calculated differently
in different surveys. Some authors have calculated the IMRs, while others
estimated q . Thus any comparison of these estimated rates become a o
theoretically difficult proposition. Since in Bangladesh about 75 per cent 
of the infant deaths occur in the neo-natal period (Stoeckel and Chowdhury, 
1972, pll5), these two rates are not likely to differ much and are thus 
approximately comparable.
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Table 2.11
Estimates of Infant Mortality Rate Per 1000 
Live-Births from Different Sources. 1952-76
Period of Rate Source Method of
Estimation Estimation
1975-76 150 )
1974-75 167 } )
129 )1973-74 Chen and Chowdhury (1977, p416) I M R
1972-73 129 } )
147 )1971-72
( 153 Census Commission (1977, p84) qo
1971-72a ((
( 158 Kabir (1977, pl63) qo
1970-71 131 )
1969-70 128 |
124 )
125 '
1968-69 Chen and Chowdhury (1977, p416) I M R
1967-68
1966-67 111 )
1966-67 139 Stoeckel (1970, p238) I M R
1966-68 113 Sirageldin, et al (1975, p213) I M R
1964-65 156 } 
)148 )1963-64 Stoeckel (1970, p238) I M R
1963-65 116 Sirageldin, et al (1975, p213) I M R
1963 145 ) 
)135 )1962 PGE Estimates (Sirageldin, et al, 1975, I M R
1962-65 147 ) p213; Schultz, 1972, p419)
1960-61 150 Obaidullah (1966, p48) I M R
1960-62 139 Sirageldin, et al (1975, p213) I M R
1958-59 176 Stoeckel (1970, p238) I M R
1957-61 150 ) 
)167 )1952-56 Schultz (1972, p419) I M R
(a) These are the rates (q ) implied by the Brass estimates of q(2).
The authors did not ca?culate the reference periods of these rates. 
However, since the survey was taken in 1974, it is assumed that 
these rates would apply to the period of 1971-1972 approximately.
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The estimates of the infant mortality rate presented here for 
the period 1969-1973 vary within the range of 152 to 158 per 1000 live 
births (Table 2.10). Estimates obtained in the Bangladesh Retrospective 
Survey, 1974 (BRSFM), also fall within this range. The infant mortality 
rate was estimated at 153 per 1000 live births a year (Census Commission, 
1977). Kabir (1977) obtained, on the basis of the same data, an infant 
mortality rate of 158 per 1000. Our estimates and BRSFM estimates are 
all based on a sample of the national population. Moreover, the method 
of their estimation has been identical and they indicate the mortality 
experiences approximately over the same period. The consistency of 
these estimates suggests their reliability.
Past estimates of infant mortality rates calculated from different 
sources, covering the period 1952 to 1971, varied from the lowest rate 
of 111 to the highest one of 176 per 1000 live births. Stoeckel (1970), 
obtaining data from the pregnancy history records in a retrospective 
survey of a village population in the district of Comilla, estimated 
infant mortality rates of 176 per 1000 live births in 1958-1959, 148 in 
1963-1964, 156 in 1964-1965, 139 in 1966-1967. Cholera Research 
Laboratory (CRL) estimates of infant mortality rates on the basis of the 
data from their surveillance system of the population of Matlab thana 
in the Comilla district were 111 in 1966-1967, 125 in 1967-1968, 124 in 
1968-1969, 128 in 1969-1970 and 131 in 1970-1971 (Chen and Chowdhury,
1977). The CRL rate in the year 1966-1967 was lower than the rate 
computed by Stoeckel (1970) but the two rates are not strictly comparable 
because the two populations were different. Further more, the Matlab
populations could be expected to have a lower rate because this area had 
the additional benefit of emergency medical services of the Cholera 
Research Laboratory (CRL) (Schultz, 1972).
The National Impact Survey of 1969 obtained infant mortality 
rates of 139 in 1960-1962, 116 in 1963-1965 and 113 in 1966-1968.
These estimates were derived from the pregnancy history records of the 
respondents. These rates tend to be lower than the other estimates 
obtained on a smaller population (as described above) in a particular 
area. Possibly under-reporting of infant deaths, confusion between
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still births and an early infant deaths, and misreporting of age at 
death were responsible for these lower infant mortality rates.
However, the rates showed a downward trend. (Sirageldin, et al, 1975).
Infant mortality rates of 135 in 1962 and 145 in 1963 were 
computed from the data of the Population Growth Experiment (PGE) Project. 
The estimates from the same source show an infant mortality rate of 
147 for the combined period 1962-1965. These estimates were based on 
the data obtained from a Dual Record System (Sirageldin, et al, 1975; 
Schultz, 1972).
Schultz (1972), surveying the population of the central region 
of Bangladesh in 1961-1962 estimated that infant mortality rates in the 
periods 1952-1956 and 1957-1961 were 167 and 150 per 1000 rural births 
respectively. Obaidullah (1966) using the same survey data also found 
an infant mortality rate of 150 per 1000 live births for the period 1960- 
1961 for the same population.
Despite differences in the method of calculation and of reference 
populations, most surveys reported infant mortality rates within the 
range of 135-156 per 1000 live births over the period 1960-1965. Of 
them, the most frequently reported rates were within the range of 145-156 
and hence, it may be assumed that plausible rates during the early 1960's 
fluctuated around 150. Evidence also shows that infant mortality rates 
in Bangladesh during the 1950's and 1960's were declining and probably 
reached to a point below 140 around 1968-1970.
Estimates of childhood mortality for the past years are available 
only from a few sources. Cholera Research Laboratory (CRL) estimates 
of mortality rates for children between the ages 1 and 4 years were 
24.9 per 1000 in 1966-1967, 29.4 in 1967-1968, 23.8 in 1968-1969, and 
23.1 in 1969-1970. (Chen and Chowdhury, 1977).
Schultz's (1972) estimates show that mortality rates of children 
between ages 1 and 4 years in 1956-1957 were 20 per 1000 in the rural 
areas and 18 per 1000 in the urban areas. Corresponding rates calculated 
by Obaidullah (1966) for the years 1961-1962 were 20 and 21 per 1000 
respectively. These estimates are lower than those of the Cholera
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Research Laboratory. Since both sets of estimates are based on data 
collected by different methods relating to different populations, any 
conclusion drawn from a comparison of the two estimates about the 
possible trend in childhood mortality during the period 1956-1970 may 
be misleading. Our estimate of childhood mortality is close to those 
of Obaidullah (1966) and Schultz (1972).
2.14 CONCLUSION
The estimates of infant mortality presented here are higher 
than those of the late 1960's but are in agreement with those of the 
early 1960's. An upward trend of infant mortality rates over the 
period 1971-1976 has also been shown in the Cholera Research Laboratory 
estimates (Table 2.11). A comparison with these estimates suggests 
that our estimates refer to the average mortality experiences of early 
1970's. The estimates also indicate that the declining trend of 
mortality, not only halted in the early 1970's but was also reversed 
back to the level prevailing in the early 1960's.
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CHAPTER III
URBAN-RURAL AND SEX DIFFERENTIALS
3.1 URBAN-RURAL DIFFERENTIALS
Factors influencing mortality in the developing countries are well 
documented in the analysis of the differences in the levels of mortality 
between their urban and rural communities. These differentials are 
related to socio-economic conditions and circumstances in which the 
members of the two communities live (U.N., 1953, p61). However, 
conditions affecting health and hence mortality are not uniformly 
distributed among the members of a particular community. For example, 
in many countries, cities are congested, overcrowded and disease ridden, 
and have inadequate housing conditions, particularly in the section 
inhabited largely by the underprivileged strata of the society. In 
contrast, modern medical facilities and health services, availability of 
safe drinking water, sewage disposal system, and so forth are better 
provided in cities and contribute toward the improvement of health and 
mortality in urban areas (Johnson, 1964). Analysis of the differences 
in mortality between urban and rural areas takes into account the 
factors underlying these differences implicitly. It does not, however, 
at this level of disaggregation, allow for the differences within the 
urban and rural sub-populations.
3.1.1 Review of Past and Present Conditions in Urban and Rural Areas
The urban-rural differentials in mortality rates have been the 
longstanding characteristics of the human population. Unfortunately, 
these differentials cannot be effectively analysed for a large part of 
the world's population mainly because of lack of statistics and 
differences in definitions of urban and rural populations among 
different countries (U.N., 1954b, pl4). In addition, evidence cited in 
relation to urban-rural mortality differentials in the distant past 
mostly refers to developed nations. Even with these limitations, 
available statistics serve as useful indicators of the past and the
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present situations concerning differentials in mortality rates between 
urban and rural subgroups of the world population at large. It 
therefore seems pertinent to take a review of the past and the present 
situations as indicated by these statistics to facilitate the subsequent 
discussion about the observed differences in child mortality rates 
between urban and rural areas of the study population.
Evidence available suggests that prior to the twentieth century, 
mortality rates were generally higher in urban areas than in rural areas 
of Europe and the United States (U.N., 1953, p52). These differentials 
between the two areas became a matter of concern and subject of 
investigation, since the public attention was first focused on the 
problems of human mortality in the middle of the seventeenth century 
(Farr, 1974; U.N., 1954b, pl4). With the advancement of the industrial 
revolution, "urban-rural mortality differentials became so alarming that 
cities were categorized as the 'graveyard of mankind' attracting young 
people from provinces only to kill them off in a matter of a few years" 
(U.N., 1954b, pl4). Statistics quoted in a U.N. publication (U.N., 
1953, p52) show that:
(i) Crude death rates in Brandenburg in 1739-1748 were lower
in rural areas than in small towns and the rates in 
small towns were lower than those in large cities like 
Berlin;
(ii) In Stockholm in the years 1755 to 1775, life expectancy
at birth was lower than that for all Sweden; and
(iii) Mortality conditions in 1830 in the United States were
worse in cities than in small towns or rural areas.
Until the close of the nineteenth century, mortality rates 
continued to be higher in urban than in rural areas of some countries 
like the United States, Prussia, England and Wales, and Sweden (U.N., 
1954b, pl3; U.N., 1953, p53). Age standardized death rates (computed 
from all causes combined) per 1000 population in England and Wales in 
the years 1901-1910 were shown to be 16.80 for urban areas and 12.62 
for rural areas (Benjamin, 1964, p227). In the United States in 1900, 
crude death rates per 1000 population were found to be lower in rural 
areas than in the cities where accurate statistics were kept (Bailey, 
1906, p243).
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In general, the infant and childhood mortality rates were higher 
in urban than in rural areas, as were the rates for general mortality.
In addition, in the United States in 1900, it was observed that "In 
infancy and old age the excess of the urban over the rural death rate is 
the greatest, while from 5 to 44 years inclusive, there is no great 
difference" (Bailey, 1906, p245). Higher urban than rural infant 
mortality rates persisted in some countries even around 1925-1929. For 
example, the infant mortality rate per 1000 live births in 1921-1925 in 
Sweden was 60.9 in urban areas and 59.6 in rural areas, and in the 
United States these rates were 69.5 in urban areas and 68.8 in rural 
areas (U.N., 1954b, pl3). Urban-rural differences in infant mortality 
rates again seemed not to be limited to a particular socio-economic 
class of the population. In the Netherlands in 1932, Methorst (1932, 
pl39) reported, "Infant mortality under one year of age per 1000 live 
births was 16.6 in the lowest prosperity class in the two towns, 
Rotterdam and Dordrecht, 15.7 in the second, and 12.3 in the highest; 
in the rural districts, these proportional figures were 11.2, 10.5 and 
9.5".
Higher urban than rural mortality rates during the nineteenth 
and earlier centuries in Europe and the United States were attributed 
generally to worse living conditions in cities of the era as compared 
to rural areas. People generally lived in overcrowded, grimy 
tenements gathered around their place of work. People in cities used 
to work in unhealthy environments in factories where there was often 
poor ventilation and excessive heat. In addition, long exhausting work 
hours further aggravated the poor working conditions (U.N., 1953, p53).
With progress in science and medicine, great strides in the 
field of public health, education of the masses, improvements in working 
conditions, progress in social legislation and other important changes, 
there has been considerable decline in mortality rates in both urban and 
rural areas during the nineteenth century. However, it appears that 
as a result of these changes, conditions affecting health and mortality 
have improved comparatively more in the urban than in the rural areas 
and as a consequence, urban mortality rates have declined proportionally 
more than rural rates. "Mortality is no longer uniformly higher in
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cities than in rural communities of economically developed countries" 
(Johnson, 1969, p294).
Statistics concerning urban-rural differentials in mortality rates 
before the Second World War are very rare in the developing countries.
It does not seem reasonable to draw conclusions about differences in 
mortality rates between urban and rural communities of developing 
countries from the historical experience of developed countries. In 
part this is because the character of urbanization in the developing 
countries differs in general from that of the developed countries, as 
it owes little to industrial development (Clarke, 1971, p41). However, 
evidence occasionally suggests the existence of higher urban than rural 
mortality rates in these countries as was the case in the industrialized 
countries. For example, Clarke (1971, pl06) reported in his analysis 
of urbanization in Bangladesh (formerly East Pakistan), India and 
Pakistan, that "most urban growth prior to the Second World War resulted 
from rural-urban migration, because urban mortality was high and natural 
increase low".
There has been rapid decline in mortality in both urban and rural 
areas in many developing countries. But it is reported that in many of 
these countries the rapid decline in mortality occurred first in the 
urban areas, and that the fall in the rural death rates followed these 
urban declines. This may be taken as an indication that general health 
conditions in developing countries have improved earlier in urban areas 
than in rural areas (U.N., 1971, p97). In addition, there is evidence 
that health conditions in developing countries have not only improved 
first in urban areas rather than rural areas but also have remained 
always more favourable in the former than in the latter. "Contemporary 
mortality in less developed countries seems, apart from certain 
exceptions which prove the rule, to be higher in rural than urban areas" 
(Hansluwka, 1975, p228). This relationship of urban and rural mortality 
rates has generally been reflected with some exceptions, in the 
comparison of their infant and childhood mortality rates. In India in 
1969 sample registration data suggest that the infant mortality rate 
was 139.9 per 1000 live births in rural areas, while the highest urban 
infant mortality rate observed in the state of Uttar Pradesh for the 
same year was 110.7 for males and 99.7 for females (Vital Statistics
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Division, 1971, p5). The infant mortality rate for the Federation of 
Malaya in 1959-1960 was 66 per 1000 registered births; the rates for 
Kuala-Lumpur and Penang were respectively 51 and 33. It was also 
observed that in the Philippines, Manila had an infant mortality rate of 
64 per 1000 live births, while for the whole country, the rate was 109 in 
the year 1959-1960 (Johnson, 1964, p295). Statistics sometimes may not 
show these differences in favour of urban areas. The exceptions may be 
partly due to heavier under-reporting of deaths in rural than in urban 
areas (Johnson, 1964). In many African countries, lower urban than 
rural child mortality rates seem to have become a rule in recent years.
It was reported for example, that infant or child mortality rates were 
lower in urban areas than in rural areas in Malawi, South Africa,
Senegal, Zaire and Kenya, Ghana, Tanzania and Uganda (Sembajwe, 1977, 
p287).
3.1.2 Urban Population
Bangladesh is predominantly a rural country with 91 per cent of 
the population found living in villages, according to the 1974 census 
(Table 3.1). There are in all 108 urban localities in Bangladesh 
which have some of the amenities available in the cities. The 
population size of an urban area, as reported in the 1974 census, varied 
from 11,772 to 1,679,572 (Bangladesh Bureau of Statistics, 1977, pl5).
Urbanization in Bangladesh has. in fact developed in association 
with the location of the administrative headquarters at different 
levels. There are few industrial towns in the country. Urban areas 
in Bangladesh may be classified as (i) Cities, (ii) District Towns, and 
(iii) Other Urban Areas. The classification has been explained in 
the note below Table 3.1. Following this classification, about half 
of the urban population lives in the cities and another 17 per cent 
in district towns.
The 1974 census shows higher than three per cent increase in the 
urban portion of the population compared to 1961. Urbanization 
extended to 34 new localities between 1961 and 1974. Two localities 
treated as urban in the 1961 census were considered as rural in the 
1974 census enumeration (Bangladesh Bureau of Statistics, 1977, pl4).
Table 3.1
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Distribution of the Population over Rural Areas, Cities
District Towns and Other Urban Areas (1974 Census)
Areas No. of Urban Population Percentage Percentage
Areas Increase*
Rural Not Applicable 65,205,468 91.2 35
Cities 4 3,277,316 4.6 178 )
District Towns 16 1,093,896 1.5 90 |136 
123 )Other Urban Areas 88 1,902,391 2.7
Total 108 71,479,071 100 41
* Between 1961 and 1974.
Note: (i) Cities include Dacca, Narayanganj, Khulna and
Chittagong. (The city of Narayanganj is the 
smallest with a population of 270,680).
(ii) District Towns include all the urban centres at 
the district headquarters outside the cities 
listed above. In all there are 19 district 
headquarters.
(iii) Other Urban Areas include all those urban centres 
not included in the above categories.
Source: Bangladesh Bureau of Statistics (1977).
However, this does not represent the true pace of urbanization. The 
urban population increased 136 per cent in 1974 from what it was in 
1961 (Table 3.1). During the same period the rural population increased 
by only 35 per cent. Population of the cities has been growing faster 
than the population in other urban centres. The lowest increase 
between 1961 and 1974 was recorded in district towns. Very rapid 
population increase has again been concentrated in some selected urban 
centres, particularly the cities. As an example, Dacca city 
population has increased three-fold between 1961 and 1974 (Bangladesh 
Bureau of Statistics, 1977, pl5).
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3.1.3 Indicators of Mortality
In the present investigation, differentials in infant and 
childhood mortality between population subgroups will be studied by using 
the estimates q(2), q(3) and q(5) as indicators of mortality. These are 
the estimates derived from the child mortality experiences of different 
independent birth cohorts. For example, q (2^  is derived from the 
mortality experiences of children ever born to mothers in the age group 
20-24, while q(3) is derived from the child mortality experiences of 
mothers in the age group 25-29. In addition, it has been shown in 
Chapter II that they refer to the average mortality experiences at 
different points in time. These estimates would follow the sequence of 
relationship, q(2) q(3) q(5), only when all the underlying
assumptions of the Brass estimation procedure (see Chapter II) hold 
good in a population or population subgroup. The expected 
relationship q(2) q(3) q(5) however, generally may be lost because
of the differential sampling variability and the reporting errors 
affecting each of the estimates. In such a situation as in most 
cases, it may not be possible to determine the relative degree of 
reliability of these estimates. Neither may it be possible to reject 
an estimate as an unreliable indicator. For example, in Table 3.3 
q (2) is greater than q (3) for cities. There is the possibility that 
any of the estimates may be erroneous. Either q(2) has been over­
estimated or q (3) has been under-estimated for which the sequence of 
relationship between the estimates has been distorted. But with the 
given knowledge it may not be said that q(3) has been truly under­
estimated or q (2) over-estimated. Hence, none of these estimates may 
be rejected as unreliable, or all of them may not be accepted as 
reliable. Even when the estimates are in the expected sequence 
q (2) q (3) q(5), they may not also be precise or reliable (Brass
and Coale, 1968, pll5). Therefore since:
(i) the estimates refer to mortality experiences at
different points in time and for different independent 
cohorts of births; and since
(ii) they are subject to individual biases (sampling
variability, reporting errors and so forth); and since
( i ü ) an estimate may be neither rejected as unreliable nor 
accepted as a precise indicator;
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conclusion about differentials in infant and childhood mortality between 
comparable subgroups of the population will be drawn by treating all the 
estimates as quasi-independent indicators of mortality irrespective of 
their sequence of relationship. For example, all the estimates q(2), 
q(3) and q(5) in Table 3.3 suggest that child mortality was lower in 
cities than in rural areas. Although the estimates are not in expected 
sequence for cities, it is unlikely that all of them would be showing the 
differentials erroneously in favour of cities. Therefore, it seems 
reasonable to conclude that child mortality was lower in cities than in 
rural areas. This procedure of analysing differentials between 
different subgroups is followed throughout this investigation unless 
otherwise stated.
3.1.4 Childhood Mortality
Higher urban than rural mortality rates seemed to have persisted 
even around the 1930's in Bangladesh. It was reported that in Bengal, 
of which Bangladesh was a part, the infant mortality rate was 202.4 per 
1000 live births in urban areas, while in rural areas it was 186.5 per 
1000 live births for 1930 (Sarkar, 1936, p23). Now, as in other 
developing countries, it appears that mortality rates in Bangladesh are 
no longer higher in urban areas than in rural areas. Estimates of 
q(2) derived from the Bangladesh Retrospective Survey of Fertility and 
Mortality (1974) were .175 for males and .152 for females in urban 
areas, while those for rural areas were .203 for males and .186 for 
females. This shows that mortality rates between birth and age 2 
were lower by 14 per cent for males and by 18 per cent for females in 
urban as compared to rural areas. (Census Commission, 1977, p84).
Comparison of the estimates q(2), q(3) and q(5) in Table 3.2 
also indicates that mortality between birth and ages 2, 3 and 5 years 
was higher in rural areas than in urban areas in Bangladesh. In 
addition, the age pattern of the childhood mortality ratios also 
suggests that the urban-rural differentials increased with age. However, 
this trend may be spurious as the estimates q(5) compared to q(3) for the
Table 3.2
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Estimates of Childhood Mortality for All 
Urban and All Rural Areas
Estimates Urban Rural Ratio (q (x)/q (x) ) 100 
R U
q (2) ,163 .196 120
(768) (2325)
q (3) .172 .222 129
(1040) (3617)
q (5) .172 .234 136
(1068) (3403)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each 
category.
(b) Ratio = (q (x)/q (x)) 100; where q (x) is the R U R
estimate of childhood mortality for the rural areas
and q (x) for the urban areas between birth and aqeuX .
Source: Bangladesh Fertility Survey, 1975.
urban areas are obviously defective. Otherwise the difference in 
childhood mortality at age five between urban and rural areas could be 
less than what is presented in Table 3.2.
The differences between urban and rural crude death rates are 
sometimes due to differences in the age and sex composition of the 
population (U.N., 1953, p62). The childhood mortality estimates 
presented here are free from age biases. In addition, it will be 
shown in section 3.2 that the differences in both male and female 
childhood mortality between the two communities were also in the same 
direction.
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Comparatively more under-reporting of deaths in rural areas than 
in urban areas is often blamed for observed higher urban than rural 
mortality in developing countries (Johnson, 1964). In view of this, 
actual differences in childhood mortality between urban and rural areas 
in Bangladesh may be expected to be even larger than what is presented.
Comparison of mortality rates for the urban sample with those 
for the rural sample may misrepresent the urban-rural differentials, 
since conditions affecting health and mortality are not uniform in all 
urban areas. For example, mortality differentials between cities and 
medium sized urban areas or those between cities and rural areas may 
depict completely different pictures of the mortality situation. 
Therefore, we compare below the childhood mortality rates for the 
urban areas of different categories, among themselves and with those of 
the rural areas, to depict in more detail the features of urban-rural 
mortality differentials in Bangladesh.
All urban centres in Bangladesh are not uniform with respect to 
socio-economic conditions, life style and accessibility to health and 
medical facilities. The four cities (Dacca, Khulna, Chittagong and 
Narayanganj) have much in common in some unfavourable respects, such as 
over-crowding and existence of slum areas. On the other hand, public 
hospitals and other medical facilities are largely concentrated there. 
The city of Dacca, being the national capital, has some unique features 
such as, higher proportions of the better educated population and of 
those in higher level income brackets. The typical features of urban 
conditions, such as the concentration of administration, commerce and 
business, education, health and medical facilities, sanitation, water 
supply and so forth are to a large extent uniform in all outlying 
district towns. Among the other urban areas below the level of 
district towns, socio-economic conditions and urban facilities would 
not differ greatly. Detailed analysis of urban-rural differentials 
is therefore carried out by comparing the rates of cities, district 
towns and other urban areas among themselves and with those of rural
areas.
45
The estimates in Table 3.3 show the urban-rural differentials 
to be in the same direction as observed in the earlier comparison in 
Table 3.2. The estimates q(2), q (3) and q(5) for rural areas are 
generally higher than those for the cities, district towns and other 
urban areas with one exception. The exception is that the estimate q(3)
Table 3.3
Estimates of Childhood Mortality for Cities, 
District Towns, Other Urban and Rural Areas
Estimates Cities District Towns Other Urban Rural
q (2) . 179 .139 .164 .196
(223) (155) (390) (2325)
q (3) .159 .229 .170 .222
(403) (112) (525) (3617)
q (5) .189 .155 . 169 .234
(338) (229) (501) (3403)
Note: Figures within the brackets are the numbers of children
ever born to respondents in each category.
Source: Bangladesh Fertility Survey, 1975.
for district towns is higher than that for rural areas. However, q(3) 
for district towns is derived from the relatively small number of 
births and therefore is subjected to wider sampling fluctuations.
Hence this estimate for district towns may not be taken as a reliable 
indicator. Other than this estimate, q(2) and q(5) indicate that the 
urban childhood mortality was lowest in district towns. There is, 
however, no clear indication of the direction of differentials between 
cities and other urban areas. The estimates q(2) and q(5) are higher 
in cities than in other urban areas, while the reverse is true for the 
estimate q (3).
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3.1.5 Residence During Childhood and Urban Childhood Mortality
During the twentieth century, massive urbanization has occurred 
in developing countries. It has resulted from a combination of two 
factors: (i) rapid natural increase caused by declining mortality, and
(ii) powerful rural-urban migration. In many cities (e.g. Bombay, 
Delhi, Algiers and Nairobi) in developing countries, over half of the 
population was born elsewhere (Clarke, 1971, pp43-46). Since rural- 
urban migration is a major component of urbanization and more than 50 
per cent of the urban population was born elsewhere, it is quite 
likely that a significant portion of urban dwellers in developing 
countries would consist of those whose residence during childhood was 
in rural areas (that is, who were brought up in rural communities 
during their childhood). The situation is also true in the case of 
Bangladesh. Residence during childhood (that is up to 12 years of 
age) for 66.9 per cent of the respondents in the urban sample was in 
rural areas, while the corresponding figure for their current or last 
husband was 72.5 per cent (Table 3.4).
Table 3.4
Percentage Distributions of Respondents and Their (Current 
or Last) Husbands in Urban Areas by Place of Residence 
during Childhood
Place of Residence during Childhood Respondent1s Husband's
Rural 66.9 72.5
(995) (1047)
Urban 33.1 27.5
(492) (398)
Total 100 100
(1487)a (1445)a
Note: (a) The totals are different due to differences in
numbers of non-response cases.
(b) The figures within the brackets are the numbers of 
respondents.
Source: Bangladesh Fertility Survey, 1975.
47
There are differences in life style and conditions of living 
between these two segments of the urban population by place of residence 
during childhood. Firstly, it is during childhood when a man or woman 
gets the first and permanent impression about his/her surroundings 
(Kammeyer, 1971, p49). Differences exist in culture and the ways of life 
between rural and urban places. Therefore, places of residence during 
childhood would have a great influence upon the future life style of a 
person, which in turn might have important bearing upon the ability in 
preserving and protecting the health of his/her children. Secondly, 
those who were brought up in villages and later moved to urban areas are 
more likely to be uneducated, poor, in a low paying job, poorly housed 
and therefore the children that they have may be at higher risk (U.N., 
1971, pll4). Thus differences in childhood mortality associated with 
differences in the place of residence of the parents are important 
characteristics of urban mortality. The following analysis (Table 3.5) 
shows the differences in urban childhood mortality rates by differences 
in places of residence during the parents' childhood .
Table 3.5
Estimates of Childhood Mortality in Urban Areas by 
Places of Residence during Childhood
Respondent's Husband's
Estimates Childhood Residence Childhood Residence
Rural Urban Rural Urban
q (2) .171 .146 .179 .117
(549) (219 ( (556) (192)
q (3) .174 .170 .173 .159
(641) (392) (693) (326)
q (5) .173 .173 .182 .152
(774) (294) (765) (264)
Note: Figures within the brackets are the numbers of children
ever born to respondents in each category.
Source: Bangladesh Fertility Survey, 1975.
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Differences in childhood mortality exist in urban areas among 
respondents' husbands brought up in rural areas and those brought up in 
urban areas. Those who had a rural background had higher child 
mortality than those who had an urban background. Even with a rural
background, urban parents had lower child mortality than rural parents 
(Table 3.3 and Table 3.5). In the case of the respondents, no estimate 
except q(2) however, reflected a difference in urban child mortality by 
place of mother's residence during childhood. The estimate q(2) for 
respondents with rural backgrounds was higher by 17 per cent than that 
for respondents with an urban background. Thus, the estimates in 
Table 3.5 present evidence of the greater significance of the fathers' 
place of residence during childhood than of the mothers'. However, 
these differences may be due to lack of precision of the estimates. ^
3.1.6 Factors Affecting Urban-Rural Differentials
Earlier analysis has shown that urbanization has a positive 
effect upon child mortality in Bangladesh, as in most other developing 
countries. However, urbanization has also adverse effects on health 
because of air pollution, water shortages, over-crowding, and poor 
housing conditions. But on balance, better health conditions in 
urban places in developing countries are assumed to be due to 
concentration in cities of a disproportionate number of doctors and of 
other health facilities, and the more general availability of water 
supplies and sewage facilities (U.N., 1971, pll5). Other studies 
have shown that on balance better health conditions in urban centres, 
as reflected by child mortality indicators, are mainly due to socio­
economic conditions and particularly, to mothers' education. For 
example, Caldwell (1978) noted that once maternal education was 
controlled, urban-rural differentials in child mortality found in 
Ecuador and Chile would be trivial. Harrington's (1971) analysis 
showed that in Upper Volta and Niger in West Africa, modern mothers 
(those who were educated, monogamous and Christian) had lower child
(1) The estimates in Table 3.5 do not follow the progression, q(2) q(3)
q(5) for any subgroup except for 'respondents with an urban 
background'. This suggests that the estimates in the Table are 
not generally precise.
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mortality in urban areas than in rural areas. But for the traditional 
mothers (uneducated wives of Koranic educated or uneducated husbands and 
Muslims), child mortality in urban areas was slightly lower and at times 
higher than in rural areas. It is also possible that conditions 
affecting urban-rural differentials in mortality may be different in 
different populations. It seems therefore, necessary to investigate the 
factors associated with the observed urban-rural differentials in 
childhood mortality in the study population.
Differences in mortality between urban and rural areas are due to 
factors that influence mortality and morbidity and differ between the two 
communities. The following discussion, therefore, relates to the 
differences in the factors that are likely to be directly related to the 
observed differentials and for which necessary information is available.
3.1.6 (a) Medical Facilities and Health Care
It is not possible to take a complete account of differences 
between urban and rural areas in the adequacy of health care and medical 
facilities because of lack of appropriate statistics. Even so, there 
is evidence of significant differences between urban and rural regions 
of Bangladesh with regard to health and medical facilities. As in 
most other developing countries of Asia, Africa and Latin America (U.N., 
1971, pll4; Johnson, 1964, p294), medical facilities are generally 
concentrated in urban centres, as is evident from the discussion that 
follows.
Medical facilities, generally available in the public sector, 
are not equally distributed between urban and rural communities. The 
differences are indicated by the distributions of hospital beds in 
Table 3.6. All major hospitals are located in urban centres. In 
the rural areas there were only 900 beds in maternity hospitals and 
185 beds in institutional hospitals in 1973. In addition, there were 
some beds available in rural health centres which are not shown in 
the table. The 185 beds in institutional hospitals were those of the 
rail-road department and accessible only to its employees (Bangladesh 
Bureau of Statistics, 1975, p226; Northrup, 1973, pl04). This 
suggests that hospital facilities (or in other words, medical facilities)
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are limited to some maternity hospitals, dispensaries, and health centres 
in the rural areas. The maternity hospital facilities seem also not 
superior or more extensive in rural than in urban areas, although the 
number of beds in public maternity hospitals available in rural areas was 
900 as compared to only 235 beds in urban areas (Table 3.6). This 
distribution indicates that the ratio of maternity hospital beds to urban 
female population was 1:11,600 as against 1:35,000 in rural areas.
In addition, there are private maternity hospitals in urban areas as 
against none in rural areas. The number of maternity hospital beds 
available in the private sector was 286 in 1973 (Bangladesh Bureau of 
Statistics, 1972, p226). When these beds are added to those maternity 
hospital beds in the public sector, the ratio of maternity beds to female 
population raises to 5,000 in urban areas.
Rural health dispensaries and rural health centres are the only 
channels through which governmental medical and health facilities are 
provided for the rural population. The number of rural health 
dispensaries is fairly large compared to other facilities in the rural 
areas. But these health centres are often poorly equipped. These 
units are usually little more than simple offices and the only medical 
staff is usually a dresser or dispenser (defined later in the text) 
(Northrup, 1973, pl03).
The expansion of rural health centres and sub-centres that would 
make health and medical services more readily available to the rural 
population has lagged far behind the stated development goals. Before 
the 1971 war, 310 of these units were available throughout the rural 
regions (Northrup, 1973, pl03). In 1978, 150 rural health jcentres and 
1396 union sub-centres were operating in 356 rural thanas and 4350 
unions respectively (Ruzicka, 1979 ).
The exact number or extent of health facilities within the 
private sector is also not known. There were, however, in total 1576 
beds in private hospitals in 1973 of which 1178 were in rural areas 
(Bangladesh Bureau of Statistics, 1975, p226). The total number of
(1) Estimates based on 1974 census female population (Bangladesh Bureau 
of Statistics, 1977, p68) .
Table 3.6
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Number of Hospital Beds by type of Hospitals and by Urban- 
Rural Classification in Public Sector, June, 1973
Type of Hospitals Urban Rural
General 2204 -
Teaching 3670 -
Specialized 1606 -
Maternity 235 900
Institutional 1649 185
Total 9,364 1,085
Note: (a) Institutional hospitals include prison hospitals,
railway hospitals and police hospitals. These 
facilities are only for those employed in the 
respective departments (Northrup, 1973, pl04).
(b) Specialized hospitals are T.B. hospitals, leprosy 
hospitals, infectious disease hospitals.
(c) Beds in rural health centres and government 
dispensaries having less than 10 beds are not 
included in the distribution.
Source: First Five Year Plan (1973-1978), cited in Bangladesh Bureau 
of Statistics (1975, p226).
beds indicates that the private facilities are insufficient to fill in the 
gap in public facilities between rural and urban areas. In addition, 
other than some mission hospitals, Mirzapur Charitable Hospital (a large 
charitable hospital) and a few charitable clinics, most private facilities 
are poorly equipped (Northrup, 1973, pl03).
Facilities are not equally distributed even over all urban areas. 
Hospitals are generally located in the four cities of Bangladesh.
Those outside the cities are generally located in district towns.
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Hospitals (teaching hospitals) associated with medical colleges and the 
post-graduate medical institute represent the majority of the largest 
institutions and are situated in cities and district towns. There are 
in all eight medical colleges in the country (Bangladesh Bureau of 
Statistics, 1975, p225). Out of these eight colleges, two along with 
the only post-graduate institute, are situated in the capital city of 
Dacca. Although we have no data to prove it, it is likely that many of 
the urban areas are without any government medical facilities.
Hospitals located in urban areas often lack transportation 
facilities and thus primarily benefit only the nearby urban dwellers. 
Public hospitals frequently include 'private cabins or beds' readily 
available to those who can pay for them. The poor and the under­
privileged who constitute the majority of the city's population often 
have no access to these facilities.
Unlike hospital facilities, services of doctors are generally 
available in the private sector and can be obtained only on payment. 
Distribution of doctors between urban and rural areas is unknown, but 
it seems that doctors, like hospitals, are also concentrated in urban 
areas. It was found in a survey that doctors to population ratio in 
40 rural unions was 1:60,000 as against the overall national ratio of 
1:10,000 (Table 3.7: Northrup, 1973, p98).
Health care facilities in rural Bangladesh are not as bad as 
reflected in the foregoing discussion. This is indicated by the 
number of health practitioners reported in the survey of 40 rural 
unions in 1969 (Table 3.7). It may not be said that rural Bangladesh 
is without any medical care such as the rural areas in some African 
states (WHO, 1976).
Practitioners other than qualified doctors who work in villages 
include dispensers, hakims, homeopath practitioners and quacks. A 
dispenser is a poorly trained person. His training is mostly confined 
to "on-the-job experience". His usual job is to help a qualified 
doctor in dressing, compounding and dispensing medicine. He has 
knowledge primarily of curative medicine and simple surgery. These 
dispensers often work as independent medical practitioners in rural
Table 3.7
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Private Medical Practitioners in 40 Rural Unions, 
1969 (Bangladesh)
Type Doctors (Private Per cent Doctor:
Medical Practitioner) of Total Population
(Adequately Trained
Qualified Doctors) 10 6.3 1:57,000
(Poorly Trained or
Untrained Doctors)
(i) Dispensers 30 18.9 1:19,000
(ii) Homeopath 44 27.7 1:13,000
(iii) Hakims 11 6.9 1:52,000
(iv) Faith Healers and 
Quacks 64 40.2 1: 9,000
Total 159 100.0
Note: (a) Total survey Population: 567,961.
Source: Awan (1969), cited in Northrup (1973, p97).
areas and are willing to live in villages. They, in fact, serve as 
primary care sources for the rural population (Northrup, 1973).
Below these workers in training and ability are Hakims who 
practise folk medicine using indigenous herbs, Homeopath practitioners, 
and Quacks. They have usually incomplete secondary education. They 
acquire knowledge of medication not by any training but by self­
teaching and working as assistants to other medical practitioners, 
either of their ranks or above. These persons often employ useful 
medication and do provide strong psychological support for their 
patients in the villages. This type of health workers constitutes 
93.7 per cent of total medical practitioners in rural areas. The 
ratio of these workers to the population is approximately 1:3800.
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3.1.6 (b) Physical Conditions of Life
There has been no study investigating the effect of over-crowding 
on health, and hence, mortality in Bangladesh. But it is generally 
believed that one of the principal health problems there is that of 
over-crowding (Hirschhorn and Chen, 1973, p3: McCormack and Curlin, 1973, 
p67). How far this belief is true is subject to question. The 
average population density is lower in Bangladesh (1300 per square mile 
or 531 per square kilometre) than in Java (565 per square kilometre) 
(McNicoll and Mamas, 1973, p28). On the contrary, child mortality is 
lower in Java than in Bangladesh. Estimates of q(2), q(3) and q(5) for 
Java were shown to be .176, .194 and .213 respectively according to 1971 
census data and .137, .150 and .163 respectively according to 1976 
intercensal Survey (McDonald, 1979b). The corresponding estimates 
found in this investigation were .193, .216 and .225 for Bangladesh. 
However, it may be true that over-crowding is a health problem in urban 
areas and particularly in cities in Bangladesh as in other developing 
countries (U.N., 1971, pll6). For example, more than 7,000 people 
live in a square mile in the city of Dacca (Bangladesh Bureau of 
Statistics, 1977, p68).
Sanitary measures in smaller rural towns and villages are almost 
non-existent. No solution has been found to collecting and disposing 
of waste in these areas. Rural houses have no means of disposing of 
excreta. Even in the cities and district towns, the system of 
disposing of sewage and human waste is often inadequate and is not 
available to a large portion of the inhabitants, particularly the slum 
dwellers.
There are no statistics showing housing conditions in rural or 
urban areas. But rapid growth of the urban population, which is over 
10 per cent annually (Table 3.1) , suggests that housing shortages and 
poor conditions of so many of the existing units have continued to 
deteriorate in the urban centres, especially in the cities, as in 
other countries of Asia (U.N., 1971, pll6). The experiences of other 
developing countries, in providing housing for a population growing 
annually at five per cent necessitates doubling the built-up area in
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18 years and more than doubling the corresponding infrastructure (Clarke, 
1971, p46). Supporting such a demand seems impossible in Bangladesh in 
the context of its current economic situation. It is therefore usual 
that housing would be in short supply at least in the cities and other 
major urban centres. For example, house rent in the city of Dacca has 
increased five or six times from what it was before liberation and still 
on the increase. As a result, it seems quite likely that a larger part 
of the urban population would be living in slum areas or in over-crowded 
rooms than would be the case in rural areas, as the nineteenth century 
English experiences of conditions in urban areas suggest (Newsholme,
1923, p275).
Housing conditions in villages are also worse as in other 
developing countries, "if only because they affect the greatest number of 
people and do not provide even the minimal amenities of city life" (U.N., 
1971, pll8). In addition, houses in rural areas are generally built of 
earth, bamboo and straw mats; and contribute partly to the poor health 
condition of their inhabitants.
Hand-driven tube wells are widespread in rural areas of 
Bangladesh (Table 3.8). The average national ratio of tube wells to 
the population is 1:277. In addition, the tube wells are uniformly 
distributed according to population size between districts. If these 
tube wells have been evenly installed at the rate proportional to the 
population size even at the village levels, it seems quite possible 
that the villagers in Bangladesh would have general access to water. 
However, accessibility to tube well water does not mean accessibility 
to pure drinking water. Water obtained through tube wells is subject 
to contamination from disposal waste if there is no protection against 
such contamination. In addition, flooding is a regular seasonal 
event in large parts of Bangladesh. This may also render the water 
unsafe if the water is drawn from near surface level (Johnson, 1964, 
p306). There are no data to support or refute the statement that 
water obtained through tube wells is usually pure in the rural areas 
of Bangladesh. Future studies may look into this aspect of rural 
public health.
Table 3.8
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Distribution of Hand-Driven Tube Wells in Rural Areas 
by Districts, as on 1 January, 1975
Districts Population 
('000)
(a) No. Tube Wells^ Tube Well: 
Population
Chittagong 3410 13168 259
Comilla 5572 20622 270
Noakhali 3164 12546 252
Sylhet 4627 14400 321
Dacca 5361 19797 271
Faridpur 3943 18457 214
Mymensingh 7143 25256 283
Tangail 1969 6470 304
Bakerganj 3774 13900 272
Jessore 3146 10444 301
Khulna 3037 9343 325
Kushtia 1727 5566 310
Patuakhali 1462 7827 187
Bogra 2148 10156 212
Dinajpur 2457 7399 332
Raj shahi 4022 12260 328
Pabna 2600 9027 288
Rangpur 5184 17058 304
Chittagong 
Hill Tracts 457 1717 265
Note: (a) 1974 census population in rural areas.
(b) Figures include deep tube wells in the coastal 
areas. Discharge capacity of hand-driven tube 
wells is about a gallon per minute.
Source: Directorate of Public Health Engineering, cited in Bangladesh 
Bureau of Statistics (1975, p228).
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Piped water supply is available in cities and district towns. 
How far this service is available below the level of district towns is 
not known. However, in view of the access population, water is likely 
to be in short supply which is the common feature of city life in 
developing countries (U.N., 1971). Other urban centres are provided 
with tube well water.
3.1.6 (c) Educational Status
The census showed higher urban than rural literacy rates among 
the population (five years and over) ^  (Bangladesh Bureau of 
Statistics, 1977, p27). This reflects better socio-economic condition 
of urban populations and their greater access to educational 
institutions. This was also reflected in the Bangladesh Fertility 
Survey. The respondents in the urban sample were comparatively better 
educated than those in the rural sample (Table 3.9).
Table 3.9
Percentage Distribution of Respondents by Educational 
Status (Rural and Urban Sample)
Educational Status Rural Urban
Not Educated (Illiterate) 83.0 63.4
Educated less than 5 years 8.2 11.6
Educated 5 years or more 8.8 25.0
Total 100.0 100.0
(5015)(a) (1462)(a)
Note: (a) Figures within the brackets are the numbers of
respondents.
Source: Bangladesh Fertility Survey, 1975.
(1) Literacy is defined as the ability to read and write in any language 
(1974 Census).
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3.1.6 (d) Economic Status
Possession of assets like a radio, watch, or cot in a family (even 
by a single member) reflects the family's economic and social status in 
Bangladesh. Radios and watches are often termed as luxury items, since 
the life style of an average Bangladeshi does not require their use.
Even then, these items are frequently used as status symbols and those 
who can afford it want to have them. Even though urbanization has an 
influence on the use of radios and watches, differences in the use of 
these items between urban and rural families are also indicative of their 
differences in economic status. It is also true that where these items 
are necessary, one may not be able to buy them because of poverty.
Many people in Bangladesh do not have ordinary bedsteads and sleep on 
the floor. Non-use of bedstead in most cases is economic.
Table 3.10
Possession of Selected Items in Respondents' Families 
(Rates per 100 Families)
Areas Radio Watch Cot N
Cities 47.0 39.4 31.3 469
District Towns 42.9 33.5 27.5 265
Other Urban Areas 33.2 22.1 20.2 747
Rural Areas 6.8 12.3 12.8 5015
Source: Bangladesh Fertility Survey, 1975.
The findings in Table 3.10 indicate that use of the above items is 
more widespread in urban areas than in rural areas. This implies that
the economic status of an average urban inhabitant is higher than that of 
an average rural inhabitant. In addition, the more an area is urbanized 
the higher is the average economic status of its inhabitants.
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Higher urban than rural income was also reported in the 
Bangladesh Statistical Year Book, 1975 (Bangladesh Bureau of Statistics, 
1975, p289). According to this report, the average monthly income per 
household was Taka 491 in rural areas and Taka 629 in urban areas.
3.1.6 (e) Nutrition
Variations in the levels of nutrition among the inhabitants of 
cities, towns, smaller urban areas and rural areas are difficult to 
measure. However, information obtained from the respondents to the
Table 3.11
Percentage of Families Consuming Meat or Fish 
Every Day during a Week
Areas (a)Percentage
Cities 50.4
(461)
District Towns 37.9
(264)
Other Urban Areas 33.6
(748)
Rural Areas 24.8
(5013)
Note: (a) Total numbers of respondents in each area is
within brackets.
Source: Bangladesh Fertility Survey, 1975.
question, "How many days was meat or fish consumed in your family during 
the last week?" can provide a useful indication of the differences in 
the nutritional levels of the subgroups of the population under 
consideration.
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The percentage of families consuming meat or fish every day, 
calculated on the basis of the above information for different areas is 
shown in Table 3.11. According to this table, consumption of meat or 
fish is more widespread in urban than in rural areas and is positively 
associated with the degree of urbanization. It was also observed that 
meat and fish consumption was more widespread in urban than in rural 
areas in many countries of the Mediterranean region (Johnson, 1964,, 
p307).
The per capita nutrient intake level is less than what is 
acceptable or recommended in both urban and rural areas. Recommended 
levels are (i) Urban Areas: Calories (2130), Protein (61.70g); and 
(ii) Rural Areas: Calories (2150), Protein (61.50)g. The per capita 
nutrient intake as observed in the nutritional survey of Bangladesh 
(1962-1964) included calories (1945) and protein (54.79g) in urban areas 
while in rural areas it was calories (1885) and protein (50.23g) 
(Bangladesh Bureau of Statistics, 1975, p261). This shows that urban 
inhabitants generally have more nutritious food than rural inhabitants. 
Rosenberg (1973, p35) also found that an urban dweller has a more 
balanced diet of essential nutrients than his counterpart in the 
rural areas.
The assessment of the influences of different factors in 
affecting urban-rural differentials in mortality is a complicated 
task for a number of reasons, such as:
(i) all factors have a confounding effect on mortality
in both urban and rural areas;
(ii) all factors do not act favourably for the inhabitants
of a particular area;
(iii) moreover, all of these factors are not equally
favourable to all people living within the same area.
Earlier analysis shows that medical, environmental and socio­
economic conditions are all likely to be associated with the observed 
differentials in child mortality between rural and urban areas of 
Bangladesh, but at this stage of analysis it is not possible to conclude 
that they are the only determinants of the observed differentials.
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Neither is it possible to determine their relative importance to the 
creation of better health conditions in urban areas.
3.2 SEX-DIFFERENTIALS
Differentials berween sexes in mortality are due to biological 
and social factors. Mortality data compiled by the United Nations 
reveal that in almost all countries males have higher mortality than 
females except in some cases where women of childbearing ages and also 
young female children aged 1-4 years have higher mortality than males 
in the same age groups (U.N., 1953, p48). Improvement of living 
conditions and status of women, in addition to progress in medical 
science and health care, has not only reduced the severity of the 
mortality of women during their childbearing ages, but also widened the 
gap in mortality between sexes in favour of women in many advanced and 
some developing countries. It has been observed that females are 
profiting more from the lowering of mortality than males at all ages 
(Madigan, 1968; U.N., 1954a, p40).
However, many investigations showed, in contrast to the above 
pattern, that females had higher mortality than males at most ages 
except during the first month of life in Bangladesh (Ruzicka and 
Chowdhury, 1978; Curlin et al., 1976; Yusuf, 1967, p538; Rukanuddin, 
1967b, p553), as in some other countries such as India, Pakistan and 
Burma (Vital Statistics Division, 1971, p9; Rukanuddin, 1967b, p553; 
Soda, 1967). For example, the high masculinity ratio of the 1961 
population census of Bangladesh (then East Pakistan) was suggested to 
be the result of higher female than male mortality as well as 
underenumeration of the female population at all ages (Rukanuddin, 
1967b). Estimates derived from the dual record data of the Population 
Growth Experiment (PGE) Project had found higher female than male 
mortality over the period 1962-1965 (Bean et al., 1968, p8; Yusuf,
1967). Cholera Research Laboratory data also showed that, in Matlab 
Thana, death rates of women compared to those of men were higher at 
all ages except during the first month of life over the years 1966 to 
1976 (Ruzicka and Chowdhury, 1978; Curlin et al., 1976). Observed 
higher female than male mortality rates in these investigations were
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explained by reasons both social and medical in nature. Socially women
in Bangladesh enjoy lower status than men. Daughters in this society, 
traditionally, cannot inherit an equal share of the father's property. 
They are married out into other families where, as housewives, they have 
to carry out the heavy burden of household work, having inferior status 
compared to other members. It is also often complained that females 
are even served with inferior food than males in a family. Since 
daughters are married out and do not have any independent income, they 
cannot provide any old age security to parents. As a result, parents 
have a stronger preference for sons. In consequence, daughters are 
not cared for as much as sons. Combined with the lower status of 
women, limited medical and health facilities are also responsible, to 
a large extent, for excessive female mortality in particular due to 
complications arising out of pregnancy and child birth (Yusuf, 1967; 
Rukanuddin, 1967a).
Table 3.12
Estimates of Child Mortality by Sexes
Estimates q(x) Male Female Male/Female Ratio of 
Mortality Rates
q (2) .208 .178 117
q(3) .220 . 217 101
q (5) .240 .218 110
Source: Bangladesh Fertility Survey, 1975.
Contrary to the findings cited above estimates q(2), q(3) and 
q(5) in Table 3.12 indicate a consistent pattern of sex-differentials 
in child mortality, according to which females enjoy better chances of 
survival than males. Female children are exposed to lower risks of 
death than male children both in rural and urban areas (Table 3.13).
By using the same method of estimation, the Bangladesh Retrospective
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Survey of Fertility and Mortality, 1974 also found higher male than 
female child mortality among the national population of Bangladesh 
(Census Commission, 1977).
Observed higher male than female mortality is often assumed to be 
caused by relatively heavier under-reporting of female than male deaths 
by the respondents. But the earlier analysis of the sex ratios of the 
reported children ever born in Chapter II (Table 2.3) did not reveal the 
existence of such errors to any appreciable extent in the Bangladesh 
Fertility Survey data.
Table 3.13
Estimates of Child Mortality by Sexes and 
Urban-Rural Areas
Estimate Urban Rural Male/Female Sex Ratio
q (x) of Mortality Rates
Male Female Male Female Urban Rural
q (2) .183 .141 .210 .181 130 116
q (3) . 179 .164 .223 .221 109 101
q (5) .175 .170 .246 .222 103 111
Source: Bangladesh Fertility Survey, 1975.
The estimates of child mortality presented here are not fully 
comparable with those obtained in earlier investigations, since the 
methods of estimation used are different. Moreover, Brass estimates 
of q(x), calculated by indirect procedures, are mere approximations of 
the rates of dying between ages 0 and x years. In fact, they represent 
the cumulative mortality experiences of ever born children between ages 
0 and x years. On the other hand, earlier findings from the 1961 census
and the PGE data are out of date. Evidence of higher female than male 
mortality in the Matlab population is, however, recent and derived by 
direct procedures from the data of the continuous vital registration 
system. In addition, higher female than male mortality has been
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commonly observed in this population since the institution of the 
continuous vital registration system in 1966 (Curlin et al., 1976;
Ruzicka and Chowdhury, 1978). Besides, it is claimed that the Matlab 
registration data are of high quality (Stoeckel and Chowdhury, 1972, 
pll4). But the limitation is that Matlab is a small rural area 
containing only 120,000 persons (1976 estimate) (Ruzicka and Chowdhury, 
1978) . Hence findings from this population may not be generalized for 
the whole national population and are therefore not comparable with 
national findings in this investigation as well as in the Bangladesh 
Retrospective Survey of Fertility and Mortality, 1974 (Census 
Commission, 1977).
It is generally assumed that social factors and lack of medical 
intervention operate over biological factors to cause higher female 
than male mortality in developing countries like Bangladesh. This is 
due to "poor living conditions such as low level of nutrition, hard work, 
heavy burden of pregnancy, frequent childbearing and nursing, insufficient 
medical and health care, etc." (Soda, 1967, p362). "Therefore, in the 
present condition of the Asian and Far Eastern countries, the proportion 
of female death rate as percentage of the male death rate may be an 
index of health and living conditions in general" (Soda, 1967, p362).
The present research has no scope to investigate if female mortality 
during childbearing or older ages has declined or not; and hence, no 
definite conclusion may be reached about improvement in health or socio­
economic conditions favouring women in general in Bangladesh. However, 
lower female than male child mortality rates at all ages indicate that 
at least a change in socio-economic conditions favouring women is 
coming up. In view of the importance of sex-differentials in mortality 
and the conflicting findings on male/female sex ratios of child mortality 
rates, the present research suggests the need for further investigation 
into differentials in mortality between sexes in Bangladesh.
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CHAPTER IV
SOCIO-ECONOMIC DIFFERENTIALS
4.1 INTRODUCTION
This chapter analyses the differentials in infant and childhood 
mortality caused by differences in the socio-economic status of the 
parents or of their families. Relating child mortality with the mother's 
or father's characteristics provides an opportunity for a conceptually 
clearer analysis of mortality differentials using the individual or the 
family as the unit of analysis, than is the case with the studies that 
used aggregated data for geographical or other units (Kitagawa and Hauser, 
1973, p5; Harrington, 1972, p42). Parents' socio-economic characteristics 
to a large extent determine those of their children, hence the effects of 
socio-economic factors on mortality can be studied directly by this 
approach.
Studies of socio-economic mortality differentials, in a broader 
way, investigate and specify the factors underlying mortality variation 
in a population. Specifically, they identify population subgroups with 
high mortality and indicate the expected gains in the life expectancy 
that may be realized through the introduction of specific health and 
socio-economic development programmes. They suggest the possibility of 
reducing mortality in the population as a whole through betterment of 
socio-economic conditions, development of public health programmes, and 
extension of medical facilities. Such studies of socio-economic 
mortality differentials constitute what Kitagawa and Hauser (1973, p4) 
call "socio-economic epidemiology" in contrast to "biomedical 
epidemiology".
In this study, the differentials in infant and childhood mortality 
will be investigated in terms of the following characteristics:
(i) Parents' education,
(ii) Fathers' occupation, and
(iii) Economic status of the family
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4.2 MOTHERS' EDUCATION
Mothers' education is to some extent a reflection of the standard 
of living of the family. It is associated with fathers' education,
family income, nutrition, housing, etc. that affect the health and life 
of a child. In other words, it is an index of socio-economic conditions 
into which a child is born and reared. In addition, mothers' education 
seems to be directly related with the life of a child (Caldwell, 1978). 
She is the immediate agent through whom a child gets the care and 
protection for its health and life. There is no doubt of the natural 
instinct of the mother to love and protect her child. (U.N., 1954b, 
p22). Yet an educated mother is likely to provide better care for a 
child than the mother with no education or a lower level of education. 
Education makes a mother socially advanced, free from tradition, and 
changes her values and pattern of behaviour (Dandekar, 1967, pl46). An 
educated mother may have better knowledge of hygiene and give more 
adequate feeding to her child. Even she "may change a range of feeding 
and child care practices without imposing significant extra costs on 
the household" (Caldwell, 1978, p31). As such, mothers' education not 
only as an index of socio-economic conditions but also of her personal 
abilities and attitudes, seems to be an important determinant of infant 
and childhood mortality in a population.
That mothers' education is an important determinant of infant 
and childhood mortality in a population has been observed in many 
studies. Findings from the 1960 Census of Ghana, as cited in 
Caldwell (1978, p3), showed that mothers with no education experienced 
child mortality twice as high as mothers with elementary education and 
over four times as high as mothers with secondary education. A 
comparative study of the mortality levels for two populations in the 
Ekiti Division of Nigeria's Western State, one with good medical 
facilities and the other with no medical facilities, showed significant 
differentials by education of mothers. Educated women among both 
populations had lower child mortality than women with no education 
(Orabuloye and Caldwell, 1975, p268). The 1967 Census data of 
Tanzania showed a positive relationship of life expectancies of children 
ever born with education of mothers. Life expectancies of children, as
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implied by q(2) were found to be higher for mothers with five or more 
years of schooling than for mothers with less than five years of 
schooling (Sembajwe, 1973, pl34). An inverse relationship of infant 
mortality with mothers' education was also shown in a 1967-1968 survey 
carried out in Lucknow, India, and cited in Vaidyanathan (1972, pl55).
In another survey of Greater Bombay in India in 1966 it was found that 
the proportion of infants dead to mothers with no education was almost 
double that to mothers with completed elementary education and almost 
three times that to mothers with education beyond elementary levels 
(Ruzicka and Kanitkar, 1972,p200). Studies in the United States of
America showed higher infant mortality among mothers with elementary or 
no education than among mothers with higher education (Kitagawa, 1972, 
p96; National Center for Health Statistics, 1972, p4). Evidence is also 
available from Hungary that maternal education reduces child mortality 
(Szabady, 1963).
In the earlier analysis (Chapter III) it was shown that rates of 
literacy among mothers were low in the study population. Further
classification in Table 4.1 reveals that above nine per cent of mothers in 
the total sample had either simple ability to read and write or, at the 
most, four years of education. Only 1.4 per cent had nine or more years 
of education. Small numbers of educated mothers limit the analysis to 
four broad educational subgroups. Mothers whose education was not 
reported or coded as "other qualification" are left to the residual 
category and excluded from the analysis because of their small number (11). 
Reported numbers of children ever born to mothers in each educational 
subgroup are also shown in Table 4.1 together with their percentage 
distribution for the total sample. Lower educated mothers had 
comparatively more "Ever-Born Children" than mothers with higher 
education.
The estimates q(2), q(3) and q(5) for different educational 
subgroups of the respondents are presented in Table 4.2. All of these 
estimates decrease regularly from the lowest (illiterates) to the second
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Table 4.1
Distribution of Mothers by Education together with 
their Ever-Born Children
Educational Mothers Children Ever-Born
Subgroups Unweighted
Numbers
Weighted
Percentage
Unweighted
Numbers
Weighted
Percentage
Illiterate 5020 80.6 20700 84.1
Educated for less 
than 5 years 651 9.3 2476 8.6
Educated for 5 
to 8 years 652 8. 7 2030 6.6
Educated for 9 
years or more 179 1.4 392 0.8
Total 6502 100.0 25598 100.1*
*Percentages do not add to 100.0 due to rounding errors.
Note: (a) Non-response cases including 'other qualifications'
are 11; this group is excluded from the analysis 
because of small numbers.
(b) Weighted (N): Mothers=19375. Children Ever-Born= 
76571.
Weight (W): Urban Sample=l.000, Rural Sample= 
3.566.
(c) Literacy was defined in the Bangladesh Fertility
Survey as the ability to read letters, newspapers, 
magazines in any language. Literacy of all those 
who neither attended school, nor completed 
education of five years was determined by asking 
the additional question, "Do you know how to read 
letters, newspapers, magazines?" Thus mothers 
who attended schools but dropped out prematurely 
and lost their skills of literacy are included in 
the subgroup 'Illiterates' (PCFP Division 1978).
Source: Bangladesh Fertility Survey, 1975.
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highest subgroup. There is, however, no consistent pattern of 
differentials shown by the estimates between the two highest educational 
subgroups. This irregular pattern may be due to the wide variability of 
the estimates for these educational subgroups, as these estimates are 
derived from deaths among children ever born to small numbers of 
respondents (Table 4.2). While it may not be possible to make any 
conclusions about the true value of the differential between the highest 
subgroups, the estimates clearly reflect that the mothers' education at 
least up to the third level had an inverse relationship with child 
mortality.
Table 4.2
Estimates of Child Mortality between Birth and Age 
x, q(x) by Educational Subgroups of Mothers
Educational Subgroups Estimates of Child Mortality
q (2) q (3) q (5)
Illiterate . 204 . 235 .240
(987) (865) (645)
Educated for less 
than 5 years .178 . 174 .186
(145) (124) (77)
Educated for 5 to 8 years .132 .127 .156
(162) (126) (62)
Educated for 9 years or 
more .134 . 144 .062
(63) (37) (18)
Note: Figures within the brackets are the numbers of
respondents in each category.
Source: Bangladesh Fertility Survey, 1975.
To demonstrate further the extent of the inverse relationship 
of mothers' education with child mortality, relative values of the 
different estimates, q(2), q(3) and q(5) for the first three
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educational subgroups are shown in Table 4.3 taking q(x) for illiterate 
respondents as 100. The extent of differentials reflected by different 
estimates between the subgroups vary. This may be due to different 
sources of errors (such as sampling variability, quality of data, etc.) 
affecting the estimates in different subgroups. Generally, the mothers' 
educational differentials in child mortality are found to be of 
significant magnitude. All of the estimates indicate that mothers with 
an education of five to eight years had child mortality at least 35 per 
cent lower than mothers with no education. Mothers with simple literacy 
(that is, less than five years of education) had child mortality lower by 
12 to 26 per cent than illiterate mothers.
Table 4.3
Relative Values of Child Mortality Estimates by Educational 
Subgroups of Mothers: Percentage q(x) in Each Subgroup
is of q(x) in the Illiterate Subgroup
Educational Subgroups Estimates of Child Mortality
q (2) q (3) q (5)
(100=.204) (100=.235) (100=.240)
Illiterate 100 100 100
Educated for less than 5 years 88 74 78
Educated for 5 to 8 years 65 54 65
Source: Table 4.2
Possible rates of infant mortality (measured in terms of q ), as 
derived from the West Model Life Tables (Coale and Demeny, 1966) in 
relation to the estimates, q(2), q(3) and q(5) for different subgroups 
are shown in Table 4.4. The estimates of infant mortality rate per 
1000 live births vary from 160 to 173 for illiterate mothers, from 126 
to 142 for mothers with less than five years of schooling and 97 to 108 
for mothers with five to eight years of schooling. Within the given 
ranges of variability, the estimate q(3) which is derived from the 
largest number of births in all the subgroups indicates that the infant
mortality rate per 1000 live births fell from 173 when a mother was 
illerate to 128 when she was educated for less than five years, and to 97 
when she was educated from five to eight years.
Table 4.4
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Implied Infant Mortality Rate, q by Educationalo
Subgroups of Mothers
Educational Subgroups Derived 
q (2)
from the 
q (3)
Estimates 
q (5)
Illiterate . 162 .173 .160
(2278) (3564) (645)
Educated for less than 5 years .142 .128 .126
(328) (564) (456)
Educated for 5 to 8 years .107 .097 .108
(383) (490) (350)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each category.
(b) Derived from the Coale-Demeny West Model Life
Tables; assuming sex-ratio at Birth: 100(M/F)=105.
Source: Bangladesh Fertility Survey, 1975 
4.3 FATHERS' EDUCATION
Education of fathers, like that of mothers, is also a reflection 
of socio-economic conditions of the family and is important for the 
health and life of a child. It is a very important socio-economic 
index in societies like Bangladesh where the father plays the dominant 
role in the family. The father is the major income earner and 
decision-maker in a family. His education directly affects his income, 
which in turn, determines nutrition, clothing, housing, etc. of the 
family. Fathers' education has also a direct relationship with child 
care practices. For example, he approves of the diet given to a 
child, he decides if a doctor is to be consulted or called in for a
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child who is sick. Therefore, fathers’ education is another important 
determinant of infant and childhood mortality in the population under 
consideration.
Studies in both developing and developed countries have also 
shown that fathers' education is inversely related with infant and 
childhood mortality. A significant inverse relationship of fathers' 
education with child mortality was found in the 1967-1968 Lucknow Survey 
(mentioned earlier) and in the National Natality Survey, 1964-1966 of 
the United States (National Center for Health Statistics, 1972, p4).
Table 4.5
Distribution of Fathers by Education together with 
their Ever-Born Children
Educational
Subgroups
Fathers
Unweighted Weighted
Numbers Percentage
Children
Unweighted
Numbers
Ever-Born
Weighted
Percentage
Illiterate 3441 56.4 13755 57.0
Educated for less 
than 5 years 1079 16.4 4622 18.0
Educated for 5 
to 8 years 1024 15.3 3985 14.9
Educated for 9 
years or more 916 11.9 3090 10.1
Total 6460 100 25452 100
Note: (a) Non-response cases including 'other qualifications'
are 53; this group is excluded from the analysis 
for small numbers.
(b) Weighted (N): Fathers=19261. Children Ever Born= 
76181.
Weight (W): Urban Sample=l.000, Rural Sample= 
3.566
Source: Bangladesh Fertility Survey, 1975.
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Distribution of fathers by their education is shown in Table 4.5 
together with numbers of their ever-born children. Fathers were 
comparatively more educated than mothers. Even then, the level of 
education among them is not very high. Only 11.9 per cent of fathers had 
nine or more years of education, while 56.4 per cent were illiterate.
Lower educated fathers also had comparatively more ever-born children 
than better educated ones and the same was true with the mothers.
In Table 4.6 estimates q(2), q(3) and q(5) have been set out 
showing differentials in child mortality among different educational 
subgroups of fathers. Considerable differences appear among 
educational subgroups. All the estimates indicate the differentials in 
child mortality between two educational subgroups, with one exception in 
the same direction. Child mortality was higher among fathers in the 
lower educational subgroup. The difference is that the estimate of 
q(2) in the subgroup, "educated for less than five years" is lower than 
that in the subgroup "educated for five to eight years". This finding 
seems to be spurious as the other two estimates show the differentials 
between these two groups to be in the opposite direction. Moreover, the 
differential in q(2) between the two groups is also not significant.
Child mortality rates at all ages were lowest in the highest educational 
group and highest in the lowest educational group. Relative values of 
the estimates q(2), q(3) and q(5) for different educational subgroups in 
Table 4.7 reflect the extent of the reduction of child mortality 
associated with fathers' education.
As in the case of mothers' education, different estimates q(2), 
q(3) and q(5) indicate different amounts of differentials in child 
mortality between different educational subgroups of fathers. However, 
all the estimates reflect large differentials between the highest and 
the lowest educational subgroup. Mortality of children whose fathers 
were in the highest educational subgroup was at least 40 per cent lower 
than if the fathers were in the lowest educational subgroup. The 
differentials between the "illiterate" and "educated for less than 5 
years" was in the range of five to 13 per cent. As the estimate of 
q(2) for the subgroup "educated for 5 to 8 years" may be spurious, the 
other estimates indicate that children of fathers in this subgroup had 
14 to 30 per cent lower mortality than those of illiterate fathers.
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Table 4.6
Estimates of Child Mortality between Birth and Age x, 
q(x) by Educational Subgroups of Fathers
Educational Subgroups Estimates of Child Mortality
q (2) q (3) q (5)
Illiterate .211 .249 .246
(696) (581) (434)
Educated for less
than 5 years .189 . 216 . 234
(213) (203) (132)
Educated for 5 to 8 years .197 .174 .211
(220) (191) (130)
Educated for 9 years or
more .123 . 147 .139
(220) (172) (98)
Note: Figures within the brackets are the numbers of respondents in
each category.
Source: Bangladesh Fertility Survey, 1975.
Table 4.7
Relative Values of Child Mortality Estimates by Educational
Subgroups of Fathers: Percentage q(x) in Each Subgroup
is of q(x) in the Illiterate Subgroup
Educational Subgroups Estimates of Child Mortality
q (2) q (3) q (5)
(100=.211) (100=.249) (100=.246)
Illiterate 100 100 100
Educated for less
than 5 years 90 87 95
Educated for 5 to 8 years 93 70 86
Educated for 9 years or
more 58 59 52
Source: Table 4.6.
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Estimates of infant mortality rates q for different subgroups by 
fathers' education have been derived in relation to q(2), q(3) and q(5) 
from the West Model Life Tables (Coale and Demeny, 1966) and are set out 
in Table 4.8. The estimates of infant mortality vary from 164 to 182 per 
1000 live births for the subgroup "illiterate", 151 to 158 for the 
subgroup "educated for less than five years" and 98 to 111 for the 
subgroup "educated for nine years or more". Estimate based on q(2) 
yields a relatively high mortality rate of infants (157 per 1000), while 
q(3) and q(5) show infant mortality rates of 128 and 142 respectively for 
the subgroup "educated for 5 to 8 years". Estimate based on q(3) which 
is derived from the largest number of births in all the subgroups yields 
infant mortality rates of 182, 158, 128 and 111 per 1000 live births for 
the first, second, third, and fourth educational subgroups of fathers 
respectively.
Table 4.8
Implied Infant Mortality Rates, q^ by Educational 
Subgroups of Fathers
Educational Subgroups Derived from the Estimates
q (2) q (3) q (5)
Illiterate . 168 . 182 . 164
(1552) (2366) (2387)
Educated for less 
than 5 years .151
(521)
. 158 
(863)
.158
(796)
Educated for 5 to 8 years .157 . 128 . 142
(532) (797) (710)
Educated for 9 years or 
more . 101 . Ill .098
(470) (606) (534)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each category.
(b) Derived from the Coale-Demeny West Model Life Tables; 
assuming sex-ratio at birth: 100 (M/F=105).
Source: Bangladesh Fertility Survey, 1975.
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4.4 FATHERS' OCCUPATION
A person's occupation is the reflection of "the physical 
environment, his social milieu, his educational background, his income and 
his life style" (Kitagawa and Hauser, 1973, p34). For this reason, 
occupation is taken as an index of socio-economic status and is used as 
such in many studies related to mortality differentials (Kitagawa and 
Hauser, 1973, p40; Benjamin, 1965, p25). For example, since 1911 in 
Great Britain, occupation has been used as the basis of hierarchial 
(ranking from lowest to highest) social classification for the purpose 
of medico-social analysis and research (National Center for Health 
Statistics, 1968, p31; 1966, pll).
Occupation of father is also a reflection of socio-economic 
conditions associated with the health and conditions of life of a child 
and is another important determinant of infant and child mortality in a 
population. "Since 1911, British statistics have repeatedly shown an 
inverse relationship between parental social classes (determined from 
fathers' occupation) and fetal and infant mortality" (National Center 
for Health Statistics, 1967, p67). The United Nations (U.N., 1953, p66) 
quoted in their analysis of the differentials in infant and child 
mortality by fathers' income, occupation and related factors, that in 
Dublin, in 1883-1885, the children of the professional and other 
independent groups had a relatively low rate of mortality, whereas those 
of the general service group, where income was small, had a higher rate. 
Marked differences in infant mortality among different social groups 
determined primarily by fathers' occupation, were observed in a study 
carried out in Amsterdam (U.N., 1954b, p26). Some evidence has also 
been documented in the developing countries (e.g. in India, Tanzania, 
the City of Ibadan in Nigeria) that there were significant differences in 
child mortality by fathers' occupation (Sembajwe, 1977, p269; 1973, pl28; 
Vaidyanathan, 1972, pl54).
For the purpose of the present analysis, occupation of fathers is 
classified into five broad groups which are shown in Table 4.9. Numbers 
of ever-born children in each occupational group are also given in the
Table.
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Table 4.9
Fathers' Occupational Groups and Distribution by Groups 
together with Distribution of Ever-Born Children
Occupational Subgroups Fathers Children Ever Born
Unweighted Weighted Unweighted Weighted
Numbers Percentage Numbers Percentage
Landless Cultivators 864 15.0 3018 13.3
Cultivators (Own Land) 2462 43.3 10895 48.7
Unclassified Workers* 805 11.6 2771 10.1
White Collar** 1391 16.9 5350 16.2
Other Occupation*** 991 13.0 3601 11.8
+Total 6513 99.8 25635 100.1
Note: (a) Weighted (N): Fathers=19404, Children Ever Born=
76654.
Weight (W):
3.566.
Urban Sample=l .000, Rural Sample=
(b) + Percentages do not add to 100 due to rounding
errors.
(c)
(d)
* Includes: (i) Occupations unclassified and
unidentifiable;
(ii) New workers seeking employment and 
workers not reporting any 
occupation.
** Includes: (i) Professional, technical and
related workers;
(ii) Administrative, executive and 
managerial workers;
(iii) Clerical and related workers;
(iv) Sales workers.
(e) *** Includes: (i) Service workers;
(ii) Production and related workers, 
Transport equipment operators 
and labourers.
Source: Bangladesh Fertility Survey, 1975.
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More than half of the fathers were employed in the agricultural 
sector. Of them about 25 per cent were landless cultivators. Fathers 
employed in white collar jobs constituted 16.9 per cent, while those 
employed in other occupations were 11.6 per cent of the sample. Workers 
not reporting any occupation and not classified in any other category 
form 13 per cent.
Estimates of child mortality q(2), q(3) and q(5) for different 
occupational groups are presented in Table 4.10. They clearly indicate 
that child mortality was consistently low in the families of fathers 
employed in white collar jobs. Children of the fathers categorized as 
unclassified workers had higher mortality than those of fathers employed 
in other occupations. The main difference appears to be between 
agricultural and non-agricultural occupations with the latter group 
showing, in most instances, a lower child mortality than the former.
The estimates, however, do not lead to any definite conclusion 
about the direction of differentials in child mortality among the 
occupational groups of cultivators owning land, landless cultivators and 
unclassified workers. For example, q(2) and q(5) practically do not 
show any differential in mortality among children of land-owing 
cultivators and landless cultivators, while q(3) indicates that the child 
mortality rate was lower by about 12 per cent among land-owing than 
landless cultivators. Irregular direction of differentials is also found 
between land-owing cultivators and unclassified workers. Between the 
landless cultivators and unclassified workers, again, q(2) and q(5) do 
not differ appreciably, only q(3) shows a difference of 15 per cent in 
favour of the landless cultivators.
Implied infant mortality rates (q ) related to q(2), q(3) and 
q(5) in the West Model Life Tables are shown for different occupational 
groups in Table 4.11. All the estimates yield approximately the same 
infant mortality rate of around 163 per 1000 live births in the 
agricultural sector (i.e. for all cultivators owning or not owning any 
land). Estimates of infant mortality rates in the families of fathers 
engaged in other occupations also vary but the range is broader from 
142 to 158 per 1000 live births. However, the estimates based on 
q(2), q(3) and q(5) for "white collar" indicate infant mortality rates
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Table 4.10
Estimates of Child Mortality between Birth and Age x, 
q(x) by Occupational Groups of Fathers
Occupational Subgroups Estimates 
q (2)
of Child 
q (3)
Mortality 
q (5)
Cultivator (Landless+ Land owner) . 207 . 223 .240
(635) (547) (383)
(i) Landless Cultivators .200 .246 .235
(184) (139) (83)
(ii) Cultivators (Own Land) .210 .216 . 241
(451) (408) (300)
Unclassified Workers . 209 .288 .226
(184) (148) (112)
White Collar .147 .156 . 209
(303) (279) (179)
Other Occupations .184 . 217 . 212
(238) (180) (128)
Note: Figures within the brackets are the numbers of respondents
in each category.
Source: Bangladesh Fertility Survey, 1975.
Table 4.11
Implied Infant Mortality Rates, by Occupational 
Groups of Fathers
Occupational Subgroups Derived from the Estimates
q (2) q (3) q (5)
Cultivator (Landless!- Land Owner) .166 . 163 .160
(1502) (2290) (2170)
White Collar . 119 .116 . 140
(672) (1091) (1017)
Other Occupations .147 . 158 .142
(527) (672) (678)
Note: Figures within the brackets are the numbers of children
ever-born to respondents in each category. 
Source: Bangladesh Fertility Survey, 1975.
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within a wider range of 116 to 140 per 1000 live births. The 
variability of the implied infant mortality rates for a subgroup may be 
a reflection of the sampling variability or due to different sources of 
errors (see Chapter II) affecting the estimates, q(2), q(3) and q(5).
In addition, since the estimates q(2), q(3) and q(5) refer to the 
mortality experiences at different points in time, the variability of 
their implied infant mortality rates may also be the reflection of 
fluctuations in mortality. With the reference time and populations 
being different for different implied rates for a subgroup, it is not 
possible to compute a summary rate or select one rate from among the 
implied infant mortality rates as a representative rate of infant 
mortality for the subgroup. In view of this, conclusion about 
differentials in infant mortality rates between different occupational 
subgroups may be drawn by comparing only the infant mortality rates 
implied by a specific estimate, q(x) between different occupational 
subgroups. Thus it is found that the estimates, q(2), q(3) and q(5) 
indicate that infant mortality rates for fathers who had white collar 
occupations were lower by 28.3, 28.8 and 12.5 per cent respectively 
than that for fathers employed in the agricultural sector. This 
suggests that differentials in infant mortality rates between the 
agricultural sector and white collar jobs were at the least 12.5 per 
cent and at the most 28.8 per cent during the reference period of 
estimation. Similarly, the estimates reflect that fathers in other 
occupations had three to eleven per cent lower infant mortality than 
fathers in agricultural occupations. While the estimate q(5) does 
not indicate any differential between white collar jobs and other 
occupations, the estimates q(2) and q(3) show that fathers in white 
collar jobs had respectively 19.1 and 26.6 per cent lower infant 
mortality than fathers in other occupations.
4.5 ECONOMIC STATUS
Family income has long been recognized as a determinant of 
infant and childhood mortality. This is because family income, to 
a large extent, directly affects place of residence, housing, 
nutrition, all of which in turn have direct bearing upon a child's
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well-being and mortality (U.N., 1954b, p23). "An excessive wastage of 
life during the later period of pregnancy and the first few years after 
birth often means that the family has not been in a position to 'buy' 
good health for its children" (U.N., 1954b, p23).
There are many studies that document higher infant and child 
mortality among families in the lower income group than among families 
in the higher income group in different populations (U.N., 1954b, p25; 
1953, p65). Even in recent years, in the United States with one of 
the very low rates of infant mortality and the minimum level of family 
income much above the world's average, significant inverse relationships 
of family income with child mortality have been reported (National 
Center for Health Statistics, 1972, p4). Evidence is also available 
from the developing countries that income status of a family exerts 
great influence on child mortality. Despite differences in the method 
of measurement for socio-economic status, different studies in India 
have observed higher infant mortality among families of lower income than 
among families of higher income (Vaidyanathan, 1972, pl56). Ruzicka and 
Kanitkar (1972, p201) , for example, reported that in Greater Bombay, the 
infant mortality rate per 1000 live births during 1960-1964 was 17.7 in 
families of the highest socio-economic status in the city, while that for 
families of the lowest status was 90.3.^
Information about family or personal income was not obtained in 
the Bangladesh Fertility Survey (PCFP Division, 1978, p215). Instead, 
possession of selected items such as cot, boat, watch, radio, bicycle, 
tea-set, iron, sewing machine, car, motor cycle, refrigerator, 
television reported by a family was taken as a proxy variable for the 
family's economic status. Distributions of these items among the 
interviewed families are shown in Table 4.12. The listed items, except 
boat, were in the possession of more urban than rural families. 
Differences in use of these items between urban and rural regions are 
due to differences in socio-economic conditions between the two regions.
(1) "Economic and social status of the family interviewed were decided
by investigators on the basis of several criteria. The 
orientation was more toward actual standard of living of the 
family rather than limited to evaluation of income along"
(Ruzicka and Kanitkar, 1972, p201).
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Table 4.12
Distributions of Different Items among the Families of 
Respondents for Rural, Urban and National Samples
Items Percentage
Rural
of Families, 
Urban
Possessing An Item 
National
Watch 12.3 39.3 14.3
Cot 12.8 29.6 14.0
Boat 9.8 3.0 9.3
Radio 6.8 25.0 8.2
Bicycle 7.5 11.9 7.8
Tea-set 3.0 16.9 4.1
Iron 1.5 13.6 * 2.4
Sewing Machine 1.2 9.4 1.8
Car 0.4 2.2 0.6
Motor Cycle 0.3 2.1 0.5
Refrigerator 0.0 3.2 0.3
Television 0.0 2.3 0.3
Note: (a) N: Rural Sample=5020, Urban Sample=1484;
Total non-response cases for both the 
samples=9.
(b) National estimates are derived by using
appropriate weights for rural and urban samples; 
Weights for rural sample=3.566 and urban sample- 
1.000.
Source: Bangladesh Fertility Survey, 1975.
Many of these items such as radio, sewing machine, car, etc., are not 
essential goods in the conditions of living in rural areas of 
Bangladesh. Even some of these items, such as T.V., car and 
refrigerator are luxury goods, for a large proportion of the urban 
population. However, although these items are not essential goods 
for the majority of the population in Bangladesh, possession of them 
surely indicates better economic status of a family. Unless a family
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has a surplus income after meeting its essential expenditure, it would not 
spend on purchase of "luxury" goods. On the other hand, non-possession 
of such items that may be considered essential indicates that the income 
of the family has not been high enough to meet even the necessary 
expenditures. For example, if none of the items were found in the 
possession of a family, it means that the family has not been able to buy 
even a cct which is undoubtedly a necessary item; therefore such a 
situation is indicative of the family's poor economic status. In this 
respect, the economic status of a family was defined according to the 
number of the items in possession in three categories as shown in Table 
4.13. Subdivision of the sample by only three economic status- 
categories has been necessitated by its small size. Even then, the 
highest class has only 743 respondents.
Table 4.13
Economic Status Groups of Families and Distributions by
Groups together with Distribution of Ever-Born Children
Economic Status 
Groups
Number 
of Items
Families
Unweighted Weighted 
Numbers Percentage
Children Ever Born
Unweighted Weighted 
Numbers Percentage
Poor No Item 4330 69.8 17174 70.26
Middle One or Two 
Items 1431 21.7 5627 21.74
Rich Three or
More Items 743 8.5 2815 8.00
Total 6504 100.0 25616 100.0
Note: (a) Non-response cases=9.
(b) Weighted (N): Families=19385, Children Ever 
Born=76627.
Source: Bangladesh Fertility Survey, 1975.
84
The level of economic status was low in the study population:
70 per cent of the families did not possess any of the items listed 
above. Only 8.5 per cent of the families had three or more such items, 
while 21.7 per cent had one or two items only.
All estimates q(2), q(3) and q(5) in Table 4.14 reveal that child 
mortality was inversely related to economic status of families. These 
estimates decrease regularly from the lowest class to the highest class. 
In addition, differentials caused by differences in economic status of 
families were also of significant magnitude. For example, child 
mortality between births and ages 2, 3 and 5 years was approximately 40 
per cent lower in the highest class than in the lowest class. Even 
between poor and middle class families, child mortality in the latter 
group was lower by at least 10 per cent than that in the former group.
Table 4.14
Estimates of Child Mortality between Birth and Age x, 
q(x) by Economic Status Group of Families
Economic Status 
Group
Estimates
q (2)
of Child 
q (3)
Mortality
q (5)
Poor .206 .235 . 242
(861) (783) (554)
Middle . 184 .198 .212
(322) (214) (173)
Rich .129 . 133 . 144
(177) (156) (74)
Note: (a) Figures within the brackets are the numbers of
respondents in each category.
Source: Bangladesh Fertility Survey, 1975.
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Table 4.15
Implied Infant Mortality Rates, q by Economic o Status
Group of Families
Economic Status Derived from the Estimates
Group q(2) q (3) q (5)
Poor .164 .172 .162
(1935) (3171) (3033)
Middle .147 .145 .142
(763) (898) (1046)
Rich .106 .101 .101
(395) (585) (388)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each category.
(b) Derived from the Coale-Demeny West Model Life
Tables; assuming sex-ratio at birth: 100 (M/F)=105.
Source: Bangladesh Fertility Survey, 1975.
The extent of the influence that economic conditions of families
exert on deaths among infants is also shown in Table 4.15 in terms of
based on the estimates of q(2), q(3) and q(5) in the West Model Life
Tables. The values of q related to different estimates in each groupo
vary within a narrow range and may be taken as approximately equal.
The values of q related to q(3) are .172, .145 and .101 for the poor, o
the middle and the rich class respectively. According to these estimates 
it appears that mothers in the rich class experienced on the average 71 
less infant deaths out of 1000 live births than mothers in the poor class 
and 27 less infant deaths than mothers in the middle class.
4.6 INDEPENDENT RELATIONSHIP OF DIFFERENT FACTORS
Observed differentials by parents' education, fathers' occupation, 
and economic status of the family suggest that these factors were related 
with child mortality in the study population. However, these factors
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are also likely to be interrelated. They are the indices of socio­
economic status (Kitagawa and Hauser, 1973, p6). So the observed 
differentials by these factors reflect influences of the overall socio­
economic conditions upon infant and childhood mortality. In addition, 
it is possible that each, or at least some, of the factors have an 
independent impact on child mortality as well. This section, therefore, 
examines if the relationship of a given factor, for example fathers' 
occupation, on child mortality was independent of the other factors.
Estimates of child mortality q(2), q(3) and q(5) are cross 
tabulated in Table 4.16 by education of the respondent and education of 
her current (or last) husband, to show the independent influence of 
fathers' and mothers' education on child mortality. This would also 
reveal the confounding effect of these two factors. The small numbers 
limit the analysis to two broader levels of education, "illiterates" 
and "literates" instead of the four categories used earlier. The 
subgroup, "literates" here includes all with simple literacy or education 
of any extent. Even with two broader classifications of education used, 
numbers of births in the subgroup "literate mothers and illiterate 
fathers" are very small. Hence, any conclusion derived in relation to 
these estimates may be treated as tentative.
All the estimates q(2), q(3) and q(5) in Table 4.16 reveal that 
fathers' education and mothers' education had independent influences on 
child mortality. It also appears that influences exerted by both 
factors were significant. Only the estimate q(2) does not show any 
significant differentials by fathers' education if the mother was literate. 
Otherwise, there is clear evidence that child mortality rates were lower 
by 11 to 18 per cent among literate than among illiterate fathers when 
mothers were literate and by 18 to 20 per cent when mothers were illiterate. 
On the contrary, child mortality rates were lower by 17 to 30 per cent 
among literate than among illiterate mothers when fathers were literate 
and by 19 to 25 per cent when fathers were illiterate. These 
comparisons (although based on small numbers of observations) may 
suggest that mothers' education exerted more influence on child 
mortality than fathers' education. Stronger evidence than that shown
Table 4.16
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Child Mortality Estimates by Education of 
Mothers and Fathers
Education of Mothers Education of Fathers •
Illiterates Literates
q (2)
Illiterates .214 .187
(1450) (816)
Literates .160 . 154
(99) (703)
q(3)
Illiterates .251 .206
(2252) (1294)
Literates .188 .144
(114) (965)
q (5)
Illiterates .247 .224
(2285) (1267)
Literates .201 .164
(102) (773)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each category. 
Source: Bangladesh Fertility Survey, 1975.
here has also been found from other populations that mothers' education 
was more important than fathers' education in the reduction of child 
mortality. For example, among Yoruba families in Ibadan City, Western 
Nigeria, it was found that mothers' education up to the primary level 
was associated with a 61 per cent reduction in child mortality where 
fathers had no schooling, while primary education of fathers was
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associated with only 10 per cent reduction in child mortality where 
mothers had no schooling (Caldwell, 1979, p23). Child mortality rates 
were lowest when both parents were educated and highest when both parents 
were uneducated.
The estimates in Table 4.17 and Table 4.18 examine the 
independent influences of parents' literacy on child mortality.
Parents' literacy has been classified as (i) both parents illiterate,
(ii) one literate and other illiterate, and (iii) both parents literate. 
Use of these broad classifications of parents' literacy was necessitated 
by small numbers of observations.
In all occupational groups^ of fathers, estimates of child 
mortality are inversely related with parents' literacy (Table 4.17).
There are, however, two exceptions. The estimate of q(2) for the 
occupational group "white collar" was higher when only one of the 
parents was literate than when both parents were literate. Similarly 
q(2) for "other occupations" was lower when one of the parents was 
literate than when both parents were literate. These two deviations 
may be due to sampling variability.
Like parents' literacy, fathers' occupation also had an 
independent relationship with child mortality. Child mortality rates 
were generally lower among fathers in white collar jobs and other 
occupations than among fathers in the agricultural sector and 
unclassified work in each educational category. There were also 
differentials between other groups at each level of parents education. 
These differentials, however, were not in any definite direction. 
Generally child mortality rates among white collar fathers were lower 
than those among fathers in other occupations, when parents' literacy 
was controlled for.
Inverse relationship of parents' literacy with child mortality 
also generally remained when economic status of families was controlled 
for (Table 4.18). On the other hand, inverse relationship of 
families' economic status with child mortality remained when parents' 
literacy was controlled for.
(1) Some of the jobs categorized as white collar occupations may employ 
illiterate workers. For example, some of the sales workers or 
office peons included in the white collar category, may be 
illiterate. Therefore, illiterate white collar workers may be 
those employed in these occupations (Table 4.17).
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Table 4.17
Child Mortality Estimates by Parents' Literacy and 
Fathers' Occupation^
Parents' Literacy Fathers' Occupation
Unclassified Cultivation Others White Collar
Both Illiterate .245
q(2)
.216 .199 . 168
(246) (850) (225) (129)
One Literate and 
Other Illiterate .130 .197 .168 .193
(106) (441) (194) (174)
Both Literate ( b ) .196 .182 . 110
(200) (105) (363)
q (3)
Both Illiterate .300 .243 .253 .214
(393) (1297) (335) (227)
One Literate and 
Other Illiterate .292 .204 .189 .181
(138) (761) (225) (284)
Both Literate ( b ) .172 .178 .116
(225) (108) (569)
q (5)
Both Illiterate .239 .242 .220 . 322
(392) (1321) (316) (256)
One Literate and 
Other Illiterate ( b ) .237 .212 .183
(706) (226) (295)
Both Literate ( b ) ( b ) ( b ) .144
(450)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each category.
(b) Numbers of respondents were less than 30; estimates 
have not been computed for such numbers.
Source; Bangladesh Fertility Survey, 1975.
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Table 4.18
Child Mortality Estimates by Parents' Literacy and 
Economic Status of Families^
Parents' Literacy Economic Status of Families
Poor Middle Rich
q(2)
Both Illiterate .214 .236 ( b )
(1180) (228)
One Literate and 
Other Illiterate .193 .174 .171
(553) (283) (79)
Both Literate .189 .151 .122
(186) (246) (271)
q (3)
Both Illiterate .253 .247 ( b )
(1909) (284)
One Literate and 
Other Illiterate .223 .177 .142
(959) (307) (142)
Both Literate .146 .168 .117
(286) (296) (383)
q (5)
Both Illiterate .253 .221 ( b )
(1921) (330)
One Literate and 
Other Illiterate .227 .221 ( b )
(837) (430)
Both Literate .192 .173 .116
(251) (275) (247)
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each category.
(b) Numbers of respondents were less than 30; estimates 
have not been computed for such numbers.
Source: Bangladesh Fertility Survey, 1975.
91
Table 4.19
Child Mortality Estimates by Economic Status of
(a)Families and Fathers' Occupation
Economic Status Fathers' Occupation
Unclassified Cultivation Others White Collar
q (2)
Poor .210 .211 .199 .183
(320) (1076) (313) (226)
Middle ( b ) .207 .168 .141
(335) (162) (207)
Rich ( b ) .174 ( b ) .101
(9 1 ) (239)
q (3)
Poor .293 .232 .228 .178
(50 5 ) (1717) (519) (430 )
Middle ( b ) .198 ( b ) .185
(429) (297)
Rich ( b ) .183 ( b ) .084
(144) (364)
q (5 )
Poor .234 .248 .216 .248
(51 2 ) (1592) (447) (482 )
Middle ( b ) .216 .223 .187
(515) (186 ) (296)
Rich ( b ) ( b ) ( b ) .129
(239 )
Note: (a) Figures within the brackets are the numbers of
children ever born to respondents in each 
category.
(b) Numbers of respondents were less than 30; estimates 
have not been computed for such numbers.
Source: Bangladesh Fertility Survey, 1975.
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In each economic status group, child mortality rates were lowest 
for fathers in white collar occupations (Table 4.19). Mortality among 
children in the families of fathers employed in the agricultural sector 
was generally higher than that in the families of fathers employed in 
other occupations, even when there were no differences in the economic 
status of families. As for other comparison, differentials between 
agricultural and unclassified workers were also not clear in Table 4.19, 
when economic status was controlled for.
There is also clear indication that economic status of families 
had an inverse relationship with child mortality independent of fathers' 
occupation. All of the estimates decrease regularly from the lowest 
(poor) to the highest (rich) economic status groups in each occupational 
category.
Thus the estimates in Table 4.17, Table 4.18 and Table 4.19 
suggest that all of the factors, parents' literacy, fathers' 
occupation and economic status of families, had independent influences 
on child mortality in the population. There is, however, no clear 
evidence of the greater significance of one factor over the other.
For example, the estimate q(2) indicates that mortality among children 
of literate parents compared to that of illiterate parents was lower 
by 9.2, 8.5, 34.5 per cent for fathers employed in agricultural sector, 
other occupations, and white collar jobs respectively. On the other 
hand, this estimate of q(2) suggests that mortality among children of 
agricultural workers was lower than that of white collar employees by 
20.2 per cent when both parents were illiterate, 2.0 per cent when one 
parent was literate and other illiterate, and 43.9 per cent when both 
parents were literate. The comparison of the above differentials does 
not show consistently the greater significance of parents' literacy 
over fathers' occupation or vice versa. Similarly, other estimates 
also present ambiguous evidence of the relative significance of one 
factor over the other. In addition, comparable estimates for different 
cells in Table 4.17, Table 4.18, and Table 4.19 could not be computed 
for small numbers. This also limits the evaluation of the relative 
influences of different factors.
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4.7 URBAN-RURAL DIFFERENTIALS AND SOCIO-ECONOMIC FACTORS
In Chapter III, while investigating urban-rural differentials in 
childhood mortality, it was observed that these two areas differed with 
regard to both socio-economic and physical environment. In earlier 
sections in this chapter, observed differentials by socio-economic 
factors reflected the influence of status of the family on child 
mortality. All of the factors (parents' education, fathers' occupation 
and economic status of the family) also had an independent relationship 
with child mortality. This section examines if the relationship 
between the socio-economic factors and child mortality was also 
independent of the family's residence.
The relationship of child mortality with socio-economic factors 
remained when an urban-rural control was used (Table 4.20, Table 4.21 
and Table 4.22). Child mortality was inversely related with economic 
status of families in both rural and urban areas. Differentials 
between different occupational groups existed in both areas and were 
in the same direction as in the national population. Thus, the 
mortality of children whose fathers had white collar occupations was 
lower than that of children whose fathers worked in the agricultural 
sector in each area (Table 4.20). Parents' literacy was also 
inversely related with child mortality in both rural and urban areas. 
Differentials between urban and rural areas also remained independent 
of socio-economic factors. However, although generally higher, rural 
than urban child mortality remained even when socio-economic factors 
were controlled for, the following differences appeared:
(i) The estimates have shown consistently that the mortality 
of children between ages zero and two among families 
with low level of living (that is, poor families, 
families of agricultural workers, or families of 
illiterate parents) was higher in urban areas than in 
rural areas.
(ii) All the estimates generally suggest that urban-rural
differentials in child mortality were not as prominent 
among poor families, families where both parents were 
illiterate, or families of agricultural workers, as
Table 4.20
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Child Mortality Estimates by Urban-Rural Areas 
and Fathers' Occupation
Areas Fathers' Occupation
Cultivation Unclassified Other White Collar
Rural
Urban
q (2)
.207
(1399)
.228
(103)
.214 
(229) 
. 184 
(163)
.186
(322)
.174
(205)
.152
(375)
.123
(297)
q (3)
Rural .224 .295 .225 .156
(2173) (465) (430) (549)
Urban .203 .218 .172 .155
(117) (139) (242) (542)
q (5)
Rural .240 .234 .222 .218
(2036) (433) (393) (541)
Urban .229 .156 .165 .168
(134) (173) (285) (476)
Note: Figures within the brackets are the numbers of children 
ever born to respondents in each category.
Table 4.21
95
Child Mortality Estimates by Urban-Rural Areas and 
Economic Status of Families
Areas
Poor
Economic Status of Families 
Middle Rich
q (2 )
Rural .204 .192 .136
(1568) (565) (192)
Urban .222 .112 .111
(367) (198) (203)
q (3)
Rural .237 .200 .145
(2654) (68 7 ) (273)
Urban .212 .187 .097
(517) (211) (312)
q (5 )
Rural .244 .217 .170
(2461) (775) (167)
Urban .216 .162 .078
(572) (271) (221)
Note: Figures within the brackets are the numbers of children
ever born to respondents in each category.
Source: Bangladesh Fertility Survey, 1975.
Table 4.22
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Child Mortality Estimates by Urban-Rural Areas 
and Parents' Literacy
Areas Parents' Literacy
Both Illiterate One Literate Both Literate
q(2)
Rural .213 .188 .163
(1159) (722) (426)
Urban .228 .141 .109
(291) (193) (277)
q (3)
Rural .253 .204 .154
(1931) (1120) (534)
Urban .214 .226 .106
(321) (288) (431)
q (5)
Rural .249 .227 .175
(1956) (1017) (397)
Urban .221 .181 . 123
(329) (352) (376)
Note: Figures within the brackets are the number of children
ever born to respondents in each category. 
Source: Bangladesh Fertility Survey, 1975.
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among the rich and the middle class families, families 
of fathers employed in other occupational groups, or 
families where at least one parent was literate. For 
example, differentials of mortality among children in poor 
families between rural and urban areas were around 10 per 
cent while those in middle class and rich families varied 
from 18 to 54 per cent between the two areas. Only the 
estimate of q(2) differed by 6.5 per cent among the 
middle class families between the two areas. Differentials 
among families where both parents were illiterate varied 
below 15 per cent between urban and rural areas, while 
those among families where at least one parent was literate 
varied from 20 to 33 per cent between the two areas.
The estimate q(3), however, shows exceptionally that the 
mortality among children where only one of the parents was 
literate was higher in urban areas than in rural areas.
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CHAPTER V
SUMMARY AND CONCLUSION
This study has investigated the levels of infant and childhood 
mortality in Bangladesh, its differentials between urban and rural areas, 
sexes, and between different socio-economic subgroups of the population. 
The investigation has been based on the data of the Bangladesh 
Fertility Survey, 1975. General and specific findings have been 
presented in the earlier chapters. The purpose of this chapter is to 
summarise these findings and to draw a conclusion about possible factors 
associated with changes and declines in infant and childhood mortality 
in the study population.
5.1 LEVELS OF INFANT AND CHILDHOOD MORTALITY
Measures of infant and childhood mortality have been derived 
using the Brass procedure of estimation. All the estimates except 
q(l) indicate that the mortality has remained almost unchanged and is 
close to level 11 of the Coale-Demeny West Model. However, earlier 
evidence suggests that mortality rates in Bangladesh were declining up 
to 1970 and thereafter the rates were fluctuating above the previous
levels. This means that all the estimates q(l), q(2).... q(10) may
not be taken as reliable indicators of mortality at different points in 
the past. In view of this, only the estimates q(2), q(3) and q(5) 
have been accepted as reliable indicators of mortality.
Estimates of q(2), q(3) and q(5) have also been derived by 
using Sullivan and Trussell's modifications of the Brass procedure.
These estimates do not differ to any appreciable extent from those 
obtained by the Brass procedure. This shows that in the case of 
Bangladesh, the estimates of childhood mortality q(x) are neither 
affected by variations in the form of the underlying fertility schedule 
and the underlying mortality pattern nor by differences in the method 
of estimation.
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The underlying pattern of mortality in Bangladesh is assumed to 
conform to the Coale-Demeny West Model, while Brass has developed his 
procedure of estimation on the assumption that the underlying mortality 
of a population follows his Standard Pattern. Differences between 
these two patterns affect the results of the estimates for the population 
in question. The estimates yield lower infant mortality rates 
according to the Brass Model Life Tables than according to the West 
Model Life Tables. Bangladesh mortality is characterized by relatively 
high infant mortality rates. Infant deaths comprise about 40 per cent 
of total deaths in Bangladesh (Stoeckel and Chowdhury, 1972, pll3).
It is, therefore, assumed that the estimates ^ =l-q(x) would yield 
better results of infant mortality according to the Coale-Demeny West 
Model than according to Brass's Standard Model.
Trussell's regression equations have been employed to calculate 
the reference time, t*(x) of an estimate, q(x) (where t*(x) indicates 
the time at which mortality conditions implied by an estimate q(x) 
prevailed). According to the calculated values of t*(x) and the survey 
period between December 1975 and March 1976, q(2) indicates the 
mortality experiences in 1972-1973, q(3) in 1971-1972 and q(5) in 1969- 
1970.
Infant mortality rates (q ) implied by the estimates q(2),
q(3) and q(5) according to the West Model Life Tables varied from 152
to 158 per 1000 live births during the period 1969-1973. When the
potential sources of bias are considered, it is evident that the
estimation of child mortality by Brass procedure "tends almost always
to err on the low side, if the estimate is not accurate" (U.N., 1967,
p35). Therefore, it may be concluded that the infant mortality rate
(q ) during 1970-1973 was not lower than 150 per 1000 live births a o
year in Bangladesh. Corresponding estimates show that each year 
approximately 19 children died per 1000 live births at each age 
between one and four during the same period and hence the ratios of 
child to infant deaths were around 0.50.
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5.2 URBAN-RURAL DIFFERENTIALS
All the estimates indicate higher rural than urban mortality. 
Differentials between these areas varied from 20 to 36 per cent.
Further analysis reveals that among all urban centres, childhood 
mortality was the lowest in district towns. There is, however, no 
clear indication of the direction of differentials between cities and 
other small rural towns. There were also differences in urban 
childhood mortality by parents' place of residence during childhood. 
Urban child mortality was higher among families where fathers or 
mothers resided during childhood in rural areas than if they resided 
during childhood in urban areas.
Differences in childhood mortality between urban and rural 
areas are assumed to be associated with differences in access to 
medical and health facilities, physical conditions of life, and the 
levels of education, income and nutrition between the two areas.
Medical facilities generally available in the public sector are 
concentrated in urban areas but even there these are not equally 
distributed among all urban centres. For example, large hospitals are 
generally located in cities and district towns. The majority of them
are again located in the capital city of Dacca. Rural health centres
and rural dispensaries that would make the governmental services 
available to the rural population have lagged far behind the 
developmental goals. These centres are poorly equipped and often 
lack adequate facilities and staff to treat patients.
Doctors, like hospitals, are concentrated in urban areas.
In rural areas, however, there are private health practitioners other 
than qualified doctors. They include dispensers, hakims, homeopaths 
and quacks. These health practitioners serve as the source of primary 
care for the rural population.
Urban areas, particularly the cities, are over-crowded compared 
to rural areas. In view of the situation prevailing in Bangladesh, it 
appears that housing conditions would be bad in both rural and urban 
areas. However, it seems quite likely that a larger part of the urban 
population may be living in slum areas or in over-crowded rooms than
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would be the case in rural areas. Piped water is available in cities 
and district towns. But again there is the possibility that water may 
be in short supply because of excess population. It appears from the 
available statistics that the rural population may generally have access 
to tube well water.
The level of education is higher in urban areas than in rural 
areas. The urban families have higher income than rural families. In 
addition, the urban inhabitants have a more nutritious diet than their 
rural counterparts.
It was, therefore, suggested that on balance, the lower mortality 
of children in the urban areas was due to better medical and health care 
facilities and higher standards of living.
5.3 SEX-DIFFERENTIALS
Contrary to the findings in many earlier studies at the national 
and subnational levels, the estimates q(2), q(3) and q(5) in this 
investigation indicate a consistently lower female than male mortality in 
childhood, both in rural and urban areas. By using the same method of 
estimation, the Bangladesh Retrospective Survey of Fertility and 
Mortality, 1974 also found higher male than female child mortality in 
the national population.
5.4 SOCIO-ECONOMIC DIFFERENTIALS
There were considerable mortality differentials between different 
educational subgroups of mothers. For example, mothers with 5 to 8 
years education had child mortality at least 35 per cent lower than 
mothers with no education. Mothers with less than five years of 
education had child mortality lower by 12 to 16 per cent than illiterate 
mothers. The estimate q(3), which is derived from the largest number of 
births in all subgroups, indicates that the implied infant mortality 
rates per 1000 live births fell from 173 when a mother was illiterate 
to 128 when she was educated for less than five years and to 97 when 
she was educated for 5 to 8 years. There was, however, no clear 
evidence of differentials between mothers with 5 to 8 years of education 
and those with nine years or more.
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Fathers' education also had strong inverse relationship with 
child mortality. Mortality among children whose fathers were educated 
for nine years or more was at least 40 per cent lower than if the father 
had no education. The differentials between illiterates and those 
educated for less than five years were in the range of 5 to 13 per cent. 
Estimates of infant mortality based on q(3) yield 182, 158, 128 and 111 
deaths per 1000 live births for illiterate fathers, fathers educated for 
less than five years, for 5 to 8 years and for nine years or more 
respectively.
Child mortality was lowest in the families of fathers employed 
in the white collar jobs. Children of the fathers categorized as 
unclassified workers had higher mortality than those of fathers employed 
in other occupations. The main differences appear to be between 
agricultural and non-agricultural occupations with the latter group 
showing in most instances a lower child mortality than the former. The 
estimates however, do not lead to definite conclusions as to differentials 
in child mortality among cultivators owning land, landless cultivators 
and unclassified workers.
The implied infant mortality rates were around 163 per 1000 if 
father was in agricultural sectors, varied from 142 to 158 per 1000 live 
births among the families where fathers were engaged in other 
occupations, and from 116 to 140 per 1000 if father had a white collar 
job.
Economic status of the family had an inverse relationship with 
mortality among children. Child mortality was at least 40 per cent 
lower in rich families than in the poor ones. In the middle class 
families, child mortality was lower by at least ten per cent than among 
the poor families.
Infant mortality rates implied by the estimates of q(3) were 
172, 142 and 101 for the poor, middle class and rich families 
respectively.
5.5 INDEPENDENT INFLUENCES OF DIFFERENT FACTORS
Mothers' education and fathers' education had independent, 
significant influences on child mortality. Mothers' education however, 
had greater significance than fathers' education.
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Further analysis was carried out to investigate the independent 
influence of parents' literacy, fathers' occupation and family's income 
status on child mortality. Each of these factors had an independent 
influence on child mortality. There was, however, no clear evidence as 
to the relative importance of one factor over the other.
5.6 URBAN-RURAL DIFFERENTIALS AND SOCIO-ECONOMIC FACTORS
The observed relationship of child mortality with socio-economic 
factors remained when urban-rural control was used. Similarly 
differentials between urban and rural areas remained independent of 
socio-economic factors. Although higher rural than urban child 
mortality persisted when the socio-economic factors were controlled for, 
the following differences appeared. Mortality of children among 
younger parents (as indicated by q(2)) in the families with the low 
standard of living (such as poor families, those of agricultural workers 
and of illiterate parents) was higher in urban areas than in rural areas. 
Urban-rural differentials in child mortality increased with rising level 
of living of the families. Children in the families with higher 
standard of living in rural areas had lower mortality than those with 
lower standard of living in urban areas.
5.7 CONCLUSION
The estimates of infant and childhood mortality presented in this 
study refer mainly to the average mortality experiences of the period 
1969-1973. It has been shown that these rates were higher than those 
of the late 1960's but agreed with those of the early 1960's. Thus 
the study suggests that the declining trend of mortality not only halted 
in the early 1970's but was even reversed to the level prevailing in 
the early 1960's. A rise in mortality, particularly among infants and 
young children, during the early 1970's has also been documented in 
other studies discussed in the earlier chapters. The rising mortality 
after 1970 is associated with the devastating cyclone in November 1970, 
liberation war of 1971, monsoon floods in 1974, and the deterioration of 
the overall socio-economic conditions after liberation.
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Because of the close agreement between the national rates of 
infant and childhood mortality and those prevailing among the 
population in the lower strata of the society, it seems that the majority 
of the population had a uniformly low level of living. Hence it may 
be concluded that the poor standard of living among the population was one 
of the major causes of high infant and child mortality. Differentials 
between urban and rural areas also suggest that the lack of medical and 
health facilities for the rural population which constitutes over 90 per 
cent of the national population, was also partly responsible for high 
rates of mortality. There is no evidence that the level of living and 
health conditions in Bangladesh have improved considerably from what 
they were during the early 1970's.
This study has identified the population subgroups in which 
children have the higher risks of premature death. They are: (a) 
families where mothers or fathers are illiterate or have a low level of 
education, (b) families of agricultural and unclassified workers, (c) 
poor families and (d) families in rural areas. Specific health and 
development programmes need to be undertaken to reduce mortality among 
these subgroups, and hence to improve the overall mortality situation 
in the population.
Bangladesh today is faced with a complex of socio-economic and 
demographic problems resulting in a decreasing standard of living and 
high mortality, particularly among children. Rapid population growth 
is the number one problem for the country. Increasing attention to 
high rates of population growth and the need to control fertility has 
almost obscured the interest in the study of mortality among 
demographers. "Yet death remains a subject of deep concern to the 
person, the family, the community, government at all levels, and 
international agencies" (Kitagawa and Hauser, 1973, pi). There is also 
a belief that high rates of fertility in the population are due to high 
rates of child mortality. It is also believed that high rates of 
mortality and morbidity are partly responsible for the low level of 
development in the population (Hirschhorn and Chen, 1973, p6). Thus 
reduction in infant and childhood mortality seems to be a precondition 
for both the control of fertility as well as for the improvement of 
the socio-economic conditions of the population.
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5.8 FUTURE RESEARCH
In this study, the information on total numbers of children ever 
born and still living were employed to estimate infant and childhood 
mortality rates by indirect procedure, that is, Brass technique. But 
the pregnancy history data of the Bangladesh Fertility survey also 
provide opportunity to derive these estimates through direct procedure. 
It is therefore suggested that an attempt should be made in future to 
obtain direct estimates from the pregnancy history data and compare 
them with those obtained through Brass technique in this study. A 
comparison of this kind would provide an opportunity to assess the 
reliability of Brass technique in the case of Bangladesh data.
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APPENDIX 2 ( i )
PREGNANCY H IS T O R Y  T A B L E
308. INTERVIEWER: USE ONE ROW OF THE PREGNANCY HISTORY TAB».E FOR EACH PRFÜNANCY,
STARTING WITH THE FIRST AND PROCEEDING CHRONOLOGICAL!.Y , (THAT I S . THE FIRST
PREGNANCY IN THE FIRST LINE , THE SECOND PREGNANCY IN THE SECOND LINE...............
UPTO THE LAST PREGNANCY). IF TWINS, USE ONE LINE FOR EACH AND CONNECT WITrt . 
A BRACKET AT THE LEFT.
THE FOLLOWING QUESTION SEQUENCES ARE TO BE ASKED TO RECORD PREGNANCY 
HISTORIES FOR IMF FIRST SEGMENT, THAT IS , THE INTERVAL BETWEEN MARRIAGE AND 
THE FIRST LIVE BIRTH.
IF RESPONDENT HAS HAD ANY LIVE BIRTH:
309. Now I want t o  ask you some q u e s t io n s  about each o f  y o u r  p re g n a n c ie s ,  t h a t  
i s  each l i v e  b i r t h ,  each s t i l l  b i r t h ,  each m i s c a r r i a g e  and each aoo r t i o r * .
I f  you have had any o f  these o r  any c h i l d r e n  who have d ied  o r  who l i v e  a-.vcr, 
f rom home I wou ld l i k e  t o  know about  them.
What i s  the name o f  yo u r  f i r s t  baby born a l i v e ______ _____ ___ _________
"(name)
310. A f t e r  you ( f i r s t )  "were mar r ied  and b e f o r e .................................................. (riarr.c;
was b o rn ,  d i d  you have any o th e r  pregnanc ies?
VES EG
NOW ASK 319-323 AND RECORD FOR THE 
FIRST PREGNANCY, REPEAT 319-323 FOR 
EACH PREGNANCY UNTIL THE FIRST LIVE 
BIRTH IN THIS INTERVAL. THEN REPEAT 
NAME OF FIRST BABY BORN ALIVE UNDER 
313 IN THE NEXI ROW, ASK 315-313 
AND RECORD.
NOW ASK 313 AND 314 AND ACCORDINGLY 
PROCEED TO EITHER 315-318 OR 319-323. 
REPEAT SEQUENCE FOR ALL REMAINING 
PREGNANCIES.
NO FT]
ENTER THE NAME Of FIRST LIVE 
BIRTH UNDER 313, ASK 315-318 
AND RECORD.
NOW ASK 213 AND 314 AND 
ACCORDINGLY PROCEED IN THE Nr 
ROW TO F 1 7 HER 315-318 DR 31o - 
323. REPEAT SFQUFNCf rOR A l l  
REMAINING PREGNANCIES.
IE PREGNANCY OCCURRED 19 THE RESPOND! N i IN THE PAST CD NOT RTSUl U P
i r n v n g p.TFTT
311. Think back to  y o u r  f i r c i .  ( s e c o n d , ........................... e t c . )  pregnancy and ce l !
me aoout  i t .
INTERVIEWER: NOW ASK 319-323 , REPEAT SEQUENCE FOP. FACH PREGNANCY
I ■ V' °  R S T  p K  : ' i b i Ü L -  ' ' , f  O  T r ‘ r v  J R E S P C N I  I N F :
(Skip to  3 3 3 )
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APPENDIX 2 (ii)
Estimating q(x) by Sullivan/Trussell Method
Table 2 (ii). 1
Estimating q(x) Values for the National Population by 
Sullivan Method
Regression Equation: k(i)=A(i) + B(i). (P^/P3) 
Estimating Equation: K(i)=q(x)/D.
D.1 x Northk(i) q(x)
Mortality Model
South East
k(i) q(x) k(i) q(x)
West
k(i) q(x)
2 . 199 2 948 .188 .990 .197 1.014 . 202 .999 .198
3 .226 3 891 .201 .954 .215 .956 . 216 .947 .214
4 . 233 5 916 .213 .961 .223 .965 .224 .946 . 220
P /P„ 2 3= .558
Source: Bangladesh Fertility Survey, 1975.
Table 2 (ii) .2
Estimating q(x) Values for the National Population
by Trussell Method
Regression Equation: k(i)=A(i) + B (i). (P1/P2)+ C(i)
(P2/P3>
Estimating Equation: K ( i ) = q ( x ) / D ^
Mortality Model
i D. X North South East West1 k(i) q (x) k (i) q(x) k (i) q (x) k (i) q (x)
2 .199 2 865 .172 .917 .182 .960 . 191 .936 . 186
3 .226 3 914 .207 .987 .223 .984 .222 .972 . 220
4 .233 5 986 .230 1.025 . 238 1.010 . 235 1.009 .235
W '321 W '558
Source: Bangladesh Fertility Survey, 1975.
